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VYVOJ NEUROMODULACNI| TERAPIE
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NEUROMODULATION INDICATIONS

APPROVED FUTURE
Essential Tremor O S = O OCD Depression Tinnitus
Parkinson’s

Chronic Pain
Chronic Pain

Chronic Pain

FUTURE

Pelvic Pain

Transcranial electrical 8
stimulation (tES)

Vagus Nerve
stimulation (VNS)

Transcutaneous
electrical nerve
stimulation (TENS)

Neuromuscular
electrical stimulation (NMES)

Transcranial magnetic

o " stimulation (TMS)

A Epidural cortical
stimulation (ECS)

d Deep brain
" stimulation (DBS)

Cerebellar tES

Spinal tES
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Depolarization
j ¥, AB-fiber afferent
e) . descending (supraspinal) axen
e . Nociception-specific projection neuron
4 Wide-dynamic-range projection neuron
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Inhibitory interneuron

How the Implant Works

Stimulation therapy helps manage
chronic pain by sending mild electrical
impulses to the spine that distract

the brain from recognizing pain signals.

L A small .
external remote . &

signals the pulse >\. \
generator tedl’/ ) |
implantedinthe |q8p| 7./
lower back. o

2. The pulse generator sends
low currents of electricity
through the extension wires
into the leads tunneled into
the spine.

3. The electrical current
from the leads creates a
tingling sensation that
masks the pain signals as | ; \ = ¢ £ )

they travel to the brain. - M ] : - | Ta Spinothalarmic tract

Source: Mayfield Clinic
The Wall Street Journal

. - C-fiber T-junction
filtering
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ORTOSTATICKA KONTROLA CVS
SEXUALN{ FUNKCE
SPASTICITA

CHUZOVE“ CENTRUM
SFINKTEROVE FUNKCE
VEGET.FUNKCE MM A GIT

CoverEdge 32 Surgical Lead
is designed for SEAMLESS COVERAGE.

CoverEdge X 32 Surgical Lead
offers UNMATCHED VERTEBRAL SPAN.




the neurons that restore walking
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recovery and supporting the activities of daily living after spi

Wagner, F.B., Mignardot, JB., Le gin
humans with spinal cord injury. Nature 563 65-71 (2018). https //doi.org/10. 1038/541586 018-0649-2
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Article | Published: 07 February 2022

Activity-dependent spinal cord
neuromodulation rapidly restores
trunk and leg motor functions after
complete paralysis

Andreas Rowald, Salif Komi, ... Grégoire Courtine

+ Show authors

Nature Medicine (2022) | Cite this article

@ International Neuromodulation Society °°° X
1Th-&

Nature Medicine has published about clini¢alreseareh in
Switzerland on restoring voluntary leég moevement after
spinal cord injury in three patients with #paraplegia. The
brief article here explams the spemallzed

n technology and Rasiliaksdediie
announcement and interviews by the researchers -- who
will be giving a plenary lecture May 24 at ZINS2022

#spinalcordstimul:

MEDICALDESIGNANDOUTSOURCING.COM

Paralyzed patients walk, swim and cycle with spinal cord
neuromodulation implant - Medical Design and Outsour...
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large diameter afferents
activated by the
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Excitatory
spinal cord neurons
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TTES, 09.07.1970 (v PECI CLB OD 2018)

« Arteridlni hypertenze na terapie, stp. APPE (1989)

e V 02/2013 dg. AVM Th michy-isey ool Zaci 02 /2013, 06 /2003" a
07/2013 daldi pokusy o embolizaci , 07/2013 NCH vykon (UVN), dle Mri
rovnéZ diskopatie L patere viceetazové
FA: Baklofenova pumpa (od 2016), t&. 420ug/den, Fentanyl 100 mcg/hod
(rotace na Oxycodone 180-200mg pro die), Oxycontin do 10mg denne dle
potreby
Betmiga 50mg obden, Neurontin 800 1-1-1, Venlafaxin 150mg 1-0-1
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spasticka parapareza DKK, &etne dysestezie, paleni’'a Fezéni’
asym.bilat.nekonstatné inicialné, na vyprazdnéni depend. cetnost 1
intenzita dysestezil DKK, znamky hyperalgezie aZz allodynie, deskriptory
typicke bolesti imponujici neuropatickou komponentnou +++ v.s. spindlni’
mechanismy gener.algii, rr.symetricky hyper+, hranice &iti v wGrovni
umbilicu, pod hypestezie difuzne

LTS -

stdle sviravy pocit akrdlné& DKK neuropaticko-spastického typu, kolisave’
intenzity 1 ménlivého charakteru, vlevo cCetnéji spasmy proximalné ,
denné davku 2,4 g Neurontinu plus fentanyl naplast 150ug/h, nyni rotace
na Ocycodone (vyzaduje az 180-190mg pro die)

Na DKK se zhor3uji otoky, zlep3uje poloha vleZe na boku. N&které dny
zcela nefunkéni stran bézZnych dennich aktivit pro bolestivy stav.



DURALNI AVM MISNI UROVEN TH6-7

STP. EMBOLIZACI A OPEN RESEKCI AVM

REZIDUALNI SPASTICKA PARAPAREZA DK S HRANICI CITI TH6 DIST. (ASIA: AIS C)
SFINKTEROVE PORUCHY, SPINALNI NEUROPATICKY BOLESTIVY SYNDROM

e Vysoké davky opioidd, opioidy navozend obstipace (0IO) a opioidy
induk. hyperalgicky syndrom p¥i abusu opioidl

e imobilita, plné dependentni na inv.voziku od 2015/2016
- posouzeni v ramci CLB KAR FNKV, MDTs: neurologie, algeziologie,
neurochirurgie

** dudlni ith.pumpa® morfint U c{iCEs= SR W= =SS
* Stp. KB opak, stp. RF PK, stp. Ith morfini trial, farmakoterapie vycerpana

* NPRS 8-9/10, denni ataky krutych spasticko-neuropatickych algii
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*PRINCIP IMITACE SPINALNICH NEUROFYZIOLOGICKYCH MECHANIZMU, TZV.,, BIO- IMITACE“.
MODULACE SPECIFICKYCH INTERNEURONU ( SC VSX2)

*MODULACI TECHTO OBLASTI MUZEME AKTIVOVAT CASTI MICHY A SIMULOVAT JEJICH PRIROZ.
AKTIVACI ARTEFICIALNI CESTOU

*“ASCENDENTNI PROPRIOCEPCNI DRAHY!

*MISTNE | CASOVE SPECIFICKA AKTIVOVACE KONKRETNi SKUPINY INTERNN. NA EXAKTNICH
SPINALNICH UROVNICH.

*(LUMBOSAKRALNI ZADNi ROHY MiSNi- SEGM.UROVNE ODPOVEDNE ZA INERVACI SVALSTVA
TRUPU A DOLNICH KONCETIN)

TOTO NAM DAVA KLICOVOU MOZNOST SEKUNDARNI AKTIVACE MOTONEURONU
ODPOVEDNYCH ZA AKTIVITU KONKRETNICH SVALOVYCH SKUPIN.

” ACTIVITY” SPECIFICKA STIMULACE (tedy mistné i casové specificka)




3000 + VS. SELEKCE

 V Cesku pfibyva asi 250 pacient( s poranénim
michy rocné

* Vice neZ polovina uUrazl se pritom stane mladym
lidem ve véku do 30 let

 V Cesku aktualné funguji ¢tyf¥i specializovand
pracovisté (takzvané spinalni jednotky)

« KolateraIni konsekvence socioekonomické, CAVE:

mikro i makroekonomickeé,

celospolecenské

5 0 g 'r]é&;lsecsafg

from 2% to 100%

Llamu 2 4 alamy 2




« ,SVALOVY PRECONDITIONING*

«  PERCEPCE FACILITUJICI NEUROPLASTICITU + TRIGGER = =
POHYBU

« VR JAKO ADJUVANTNI METODA NEUROPLASTICITY
¢ CYKLICKE REZIMY STIMULACE

* REZIMY STIMULACE DLE AKTIVITY

« BACLOFEN/ MORFIN ITH KI NEBO VITANA ADJUVANCE ,?

!

—

«  VEK/ MOTIVACE/ ,INSITUCIONALIZACE“/ KAPACITY ZZ
(NEUROREHAB)




PROOF OF CONCEPT PROJEKT,
OUTCOMIES (03/2023)

BACLOFEN 65 UG/DEN

VYMENA BACLOFEN.PUMPY 03/2023 PRO EXSPIRACI

OPIOIDY VYSAZENY (NEURONTIN+ VENLAFAXIN)
ZLEPSENA MOBILITA
UPRAVENA SPASTICITA
USTUP BOLESTIVYEHO STAVU
UPRAVA FORIE
RHB 2 MESICE INTENZIVNE, POTE ZTRATA MOTIVACE
RESIDUALNI SPASTICITA DISTALNIHO LYTK.SVALSTVA
DALSI HOSPITALIZACI ZA INTENZIVNI POHYBOVE TERAPIE ODMITL

CELKOVE S VYSLEDKEM TERAPIE SPOKOJEN (QOL), STEJNE JAKO TYM .



ALGEZIOLOGIE A TRENDY

= edice Medicina

JiFi Kozak
a kolektiv

Algeziologie
aneb
lecba bolesti

v kazuistikach

17 Neurostimulaci facilitovana rehabilitace
pro obnovu motorickych funkci dolnich
koncetin

171 Uved

Neurostimulaci facilitovana rehabilitace pro obnovu motorickych funkci
dolnich konéetin u pacientd s misnim poranénim je disciplina na poli neurostimu-
laéni terapie pomérné nova. V poslednich letech rezonuji oborem funkéni neuro-
chirurgie a algeziologie pokroky v tomto odvétvi neuromodulaéni |&€by predeviim
v souyislosti s pracovisti ve Svycarsku a USA.

Obr. 17.4 Perioperacni EMG mapping byl proveden s pomoci 12kanalového pfistroje
e spolupraci s Neurologickou klinikou a Neurochirurgickou klinikou Fakultni ne-

ocnice Kralovské Vinohrady
droj: Audiovizualni tym 3 é fakulty Unive

ity Karlovy, autor: Martin Batelka
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