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TRANSCRANIAL PULSE STIMULATION (TPS) IN PSYCHIATRY
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Abstract: TPS is a physical technique with a pulsed shock wave (Fig. 1, 2). Since 2018, it is approved as
treatment against mild to moderate dementia of Alzheimer’s type. After initial positive experiences with TPS in
dementia, we have expanded the therapy spectrum off-label to the treatment of therapy-resistant depressive symptoms.
We also discovered that TPS is capable of provoking a vagotonic reaction in the sense of vagus nerve stimulation. Due
to the pathogenetic similarities of dementia and schizophrenia, we have treated corresponding patients with TPS and
had first positive experiences in the treatment of positive symptoms and agitation.
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Introduction

Psychiatriezentrum Breitenau offers inpatient, day clinic and outpatient treatment services as
well as long-term psychiatry. In the Department of Interventional Psychiatry, TMS (transcranial
magnetic stimulation) and ECT (electro- convulsive therapy) are long time established as treatment
methods.

In May 2022, we started TPS treatment of the first patients with Alzheimer’s type dementia.

Since there are similarities in network pathology (e.g. hippocampal atrophy) between
dementia and depression, it was obvious - analogous TMS (1) - to use the procedure off-label also
in depressive patients (2, 3, 4), especially in those who did not respond to TMS/ECT.

Figure 1. TPS shock wave

As part of the search for the optimal spot of depression treatment, we have also been able to
induce vagus nerve stimulation (more precisely: vagotonic reaction), with spontaneous pulse drop.
We interpreted this as stimulation of cortical-subcortical networks.

Now that it was evident to us that TPS also has a network effect and that there are similarities
in the network pathology of frontotemporal dementia and schizophrenia (“dementia praecox”) (5),
we have now also started with the treatment of the first schizophrenic patients.

According to our knowledge, there are similarities in the mechanism of action of TPS and
TMS, so we start to combine both methods (2).
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Figure 2. Neurolith YPS machine

Material and methods

On-Label Dementia:

In total, we treated 6 patients with dementia under state-of- the-art therapy with TPS
(Neurolith TPS, Storz Medical, 0.15- 0.2mJ/mm2, frequency 4 Hz, 6000 pulses per session,
stimulation frontal/parietal/precuneus). There were two treatment series 10 weeks apart, each with
6 sessions in 2-4 weeks.
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Figure 3. TPS, F3 Figure 4. TPS, P8

Off-Label Depression:

A total of 9 patients were treated with TPS over F3. (0.15 mJ/ mm?, frequency 4 Hz, 6000
pulses per session, 6 sessions in 2 weeks).

Vagus nerve stimulation (VNS):

In 5 patients, TPS was performed above the range P8/CP6 (Fig. 4) and the pulse was
measured using a finger pulse oximeter.

Schizophrenia:

In a patient with auditory hallucinations and a patient with severe restlessness, the above-
mentioned state-of-the-art stimulation protocol of TPS used in dementia.



Combination of TPS and TMS:

A patient with post-COVID-19 depression was treated with TPS (depression protocol see
above) and TMS (Mag Pro R30, Magventure, round coil MCF 125, 1Hz, 100 % MT, 1500 stimuli,
stimulation site P8, 30 min per session, 3x/week).

Results

Dementia:

In the case of our first index patient, in addition to subjectively improved psychomotor
agitation and improved speech production, there was an improvement in MMSE of initially 21
points to 25 points after 6 treatments. The MMSE after completion of the second treatment series
(10 weeks after treatment series 1) resulted in a value of 27 points.

Clinically, a total of five out of six patients showed an inconsistent improvement in symptoms
(psychomotor agitation, word finding, short-term memory, attention).

Depression:

Inall nine patients with treatment-refractory depression, there wasan improvement in clinical
symptoms (relaxation, improvement of mood and sleep), albeit often only in the short term and not
always significantly.

Vagus nerve stimulation:

It showed reproducibly a partly significant pulse drop.

Schizophrenia:

The use of TPS in a patient with schizophrenia resulted in reduced voice hearing, in one
patient a reduced psychomotor agitation.

Combination of TPS and TMS:

The use of combined TMS and TPS therapy in a patient with post-Covid-19 depression
resulted in improved scores in the anxiety and depression assessments (2).

Discussion

Our findings are consistent with published studies on the effectiveness of TPS treatment for
Alzheimer’s type dementia (4, 6, 7, 8) and depression (3).

Due to the limited number of patients and short observation period, randomized controlled
trials on clinical efficacy are useful and necessary. Adverse effects were marginally noticeable in
our patients (mild pain).

Conclusion

The implementation of TPS in the Department of Interventional Psychiatry at the
Schaffhausen Hospitals enables a promising treatment approach, in particular to avoid drug
polypragmasy, as an add-on and, if necessary, in combination with TMS for various therapy-
resistant symptoms, even if this is currently still an off-label use.
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Ouuep 3eemann - TPAHCKPAHUAJIBHASL UMITYJIbCHASI CTUMYJISILUS (TIIC) B
HNCUXUATPHUMN. TIIC — 310 pu3nueckas METOAMKA C UMITYJIbCHON yaapHoi BonHOH. C 2018 roma oH
oloOpeH I JICYCHUs JISTKOW W yMEPEHHOM JeMEHIMH Tuia Ooje3nu Ajbireiimepa. [locne
MOJIO’KUTEIBHOTO OMBITa MPUMEHEHHU TPS mpy AeMeHIN MBI PAaCIIHPUIINA CIIEKTDP TEPAIUH I JICICHUS
PE3UCTEHTHBIX K TEpalluH JIETIPECCUBHBIX CHUMIITOMOB. MBI Takke OOHapyXuiM, 4yTo TPS cmocobeH
MIPOBOLIMPOBATh CTUMYJISILMIO OJTy>KAaromiero Hepsa. M3-3a maroreHeTHYECKOro CXOACTBA AEMEHIMU H
MIM30(PEHUH MBI JICUYMIIM COOTBETCTBYIOIIMX TAIMEHTOB C TPS M WMeNM TEpBBIi MOJIOKUTEITBbHBIH
pe3ynbTar.

Kntoueevie cnoea: umnysnbcHasi ynapHas BOJHA, NEMEHLMs, BaroTOHHMYECKas peakius, OOJe3Hb
Anbrreiimepa

Oltp QWiwh - SPULUULULPUL  hUMNFLUESPL  RULNFUL  (TPS)

<NGGLNAFFNFE3UEL UEQ: TPSn hiwynijuuyhtt hwipduouwghtt whpny $hghjujub mbtijuthyu t,
npp 2018 pYuljutthtt hwumuny b £ Wightydtinh mhyh dtind b dhohtt swibinnipyud mjupudnn pjut
pnidiwb hudwp: Utitp phnuybt) Ghp phpuyhugh oppwibwyp” juynid ntiyptupy whinmwithytitiph
Ytipuguwbd hwdwp: bwle wupgl Gbp, np TPSp Jupnn £ wnwewghly Jugnunndhl wipdwquibp:
Qdtbghwgh U ohgnptithuyh  dholt  wupenghitnpl dwbimpynbbdtph  yumbwnny Jdhip
hudwyguunwuhiwd hpyuwitimbiiphtt pnidty Ghp TPS-my b nibiigly thp gpngnywdnipyull pniddwb
wnwehl npuljuit thnpan:

Shdlgpunlp” hiynuuyht hwpduouyhtl wihp, nhidkighw, Jugnunthl nwyghw, Wightipdtiph
hhywbnmpnih



