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Multiple Therapies,

One Pain Area

Multiple therapies can be utilized simultaneously
to treat a single pain area,

Multiple Therapies,
Multiple Pain Areas
Multiple therapies can also
be utilized simultaneously
to treat multiple pain
areas, such as the low
back and leg

such as the low back.

Multiple Therapies, Sequentially
Multiple therapies can be utilized sequentially,

~, which may address habituation.




d nerves that sends and receives signals

STIMULACNI TERAPIE

Obr. 4. Ruzné typy kmenovych bunék po experimentalni aplikaci do poranéni michy.



INDIVIDUALS WITH SPINAL CORD INJURY (SCI) CAN FACE DECADES
WITH PERMANENT DISABILITIES. ADVANCES IN CLINICAL

MANAGEMENT HAVE DECREASED MORBIDITY AND
IMPROVED OUTCOMES.

NO RANDOMIZED CLINICAL TRIAL HAS DEMONSTRATED THE EFFICACY
OF A REPAIR STRATEGY FOR IMPROVING RECOVERY FROM
SCI.

HERE, WE SUMMARIZE RECENT ADVANCES IN BIOLOGICAL
ENGINEERING STRATEGIES TO AUGMENT NEUROPLASTICITY

AND/OR FUNCTIONAL RECOVERY OF SCI THAT ARE
PUSHING TOWARD CLINICAL TRANSLATION.

(GREGOIRE COURTINE, 2018)




TARGETED NEUROTECHNOLOGY RESTORES WALKING IN
HUMANS WITH SPINAL CORD INJURY

Spinal cord injury leads to severe locomotor deficits or even complete leg paralysis.

Here we introduce targeted spinal cord stimulation neurotechnologies that enabled voluntary control of
walking in individuals who had sustained a spinal cord injury more than four years ago and presented with

permanent motor deficits or complete paralysis despite extensive rehabilitation.

Within one week, this spatiotemporal stimulation had re-established adaptive control of paralysed
muscles during overground walking.

After a few months, participants regained voluntary control over previously paralysed muscles even
without stimulation and could walk.

These results establish a technological framework for improving neurological recovery and supporting
the activities of daily living after spinal cord injury.

Wagner, F.B., Mignardot, JB., Le Goff-Mignardot, C.G. et al. Targeted neurotechnology restores walking in
humans with spinal cord injury. Nature 563, 65—71 (2018). https://doi.org/10.1038/s41586-018-0649-2
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Activity-dependent spinal cord

neuromodulation rapidly restores
trunk and leg motor functions after
complete paralysis
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Paralyzed patients walk, swim and cycle with spinal cord
neuromodulation implant - Medical Design and Outsour...
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SPECIALN| UCEL VYZADUJE SPECIALNI TECHNOLOGI|
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PROGRAMMING SPATIOTEMPORAL SPECIFIC EES

Conhected \
watch Preprogrammed spatlot.empor-a
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ergonomic
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COLLATERAL FINDINGS: ORTO,STA,TICKA KONTROLA /
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JAK TO FUNGUIJE 7

Stimulace je zaloZena na imitaci pfirozenych neurofyziologickych mechanizmd, tzv.,, bio- imitace”.

*Modulace specifickych interneurond ( SC vsx2) regulujicich aktivitu konkrétnich svalovych skupin.

*Modulaci téchto oblasti miZeme aktivovat ¢asti michy a simulovat jejich priroz. aktivaci arteficialni cestou ,, jako by to délal
mozek samotny“ ( v¢. ascendentnich propriocepcnich drah! ).

*Pacienti urci svou pohyb.aktivitu, resp.stim.algoritmus ES (spatiotemporal) svalt trunkdlnich a dolnich koncetin, ovladac
bezdrdtové interaguje s generdtorem pacienta, ktery sekv. aktivuje specifické skupiny neuroni pro jednotlivé svalové skupiny.
(Activity specific)

*Klicem Uspéchu je technologicky pokrok poslednich dvou dekad ddvajici moznost dlouhé a Siroké spinalni coverage
stimulace s moZnostmi mistné i casové specificky aktivovat konkrétni skupiny internn. na_exaktnich spindlnich trovnich.

(3D)

*Toto nam dava klicovou moznost kontroly nad neurony odpovédnymi za aktivitu konkrétnich svalovych skupin.
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Epidural electrical stimulation (EES) targeting the dorsal roots of lumbosacral segments restores walking in people with spinal
cord injury (SCI).

However, EES is delivered with multielectrode paddle leads that were originally designed to target the dorsal column of the
spinal cord. (Pain management, SCS)

Here, we hypothesized that an arrangement of electrodes targeting the ensemble of dorsal roots involved in leg and trunk
movements would result in superior efficacy, restoring more diverse motor activities after the most severe SCI.

e Computational Framework (EMG mapping) informed the optimal arrangement of electrodes on a new paddle lead and
guided its neurosurgical positioning.

* Developed software supporting the rapid configuration of activity-specific stimulation programs that
reproduced the natural activation of motor neurons underlying each activity.

Activity-specific stimulation programs enabled these individuals to stand, walk, cycle, swim
and control trunk movements.

Neurorehabilitation mediated sufficient improvement to restore these activities in
community settings, opening a realistic path to support everyday mobility with EES in
people with SCI.
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INTERNATIONAL STANDARDS FOR NEUROLOGICAL

IS*R CLASSIFICATION OF SPINAL CORD INJURY

ISC®S
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HYPOTEZY

* Mira spasticity a mira neuropatie (sfpek ru
* Odpovidajici efekty SCS vs mofOric :

* Stretch analgetickd sval., mikrostimula

* Kritické mnozstvi sval.vlaken k aktivaci pohybu

e ,Svalovy preconditioning” e el

* Percepce facilitujici neuroplasticitu + trigger pohybu -

* VR jako adjuvantni metoda neuroplasticity

e Cyklické rezimy stimulace | )
* ReZimy stimulace dle aktivity ' N_
» Baclofen/ Morfin ith KI nebo vitana adjuvance Bt 0

* Vék/ Motivace/ Insitucionalizace/ Kapacity ZZ (Neurorehab)







