O

dlska

NR 4/2021 (21) KWARTALNIK ISSN 1642-0136

fizjotera

POLISH JOURNAL OF PHYSIOTHERAPY

OFICJALNE PISMO POLSKIEGO TOWARZYSTWA FIZJOTERAPII

THE OFFICIAL JOURNAL OF THE POLISH SOCIETY OF PHYSIOTHERAPY

Zespol wad wrodzonych - situs
inversus, atrezja przelyku
A congenital

malformation syndrome -
situs

versus, esophageal

efektow Super Indukcyjnej Stymulacyi ‘: joterApIg APPSR S-CoV-2
tion of the effects of Super Inductive Stimiilation in physiotherapy after SARS-CoV-2

AN (0)\

www.fizjoterapiapolska.pl
www.djstudio.shop.pl
prenumerata@fizjoterapiapolska.pl




mindray

healthcare within reach

ULTRASONOGRAFIN
W FIZ2JOTERAPII

Mindray Medical Poland Sp. z 0. o.
ul. Cybernetyki 9, 02-677 Warszawa

+48 22 463 80 80 MindrayPoland
info-pl@mindray.com mindray.com/pl



Zawod
| Fizjoterapeuty

dobrze
chroniony

Poczuj sie bezpiecznie

INTER Fizjoterapeuci

Dedykowany Pakiet Ubezpieczen

Zaufaj rozwigzaniom sprawdzonym w branzy medycznej.
Wykup dedykowany pakiet ubezpieczen INTER Fizjoterapeuci, ktory zapewni Ci:

— ochrone finansowa na wypadek roszczen pacjentow — odszkedowanie w przypadku fizycznej agresji pacjenta

~NOWE UBEZPIECZENIE OBOWIAZKOWE OC — ochroneg finansowa zwiazana z naruszeniem praw pacjenta

— ubezpieczenie wynajmowanego sprzetu fizjoterapeutycznego — odszkodowanie w przypadky nieszczesiivego wypadky

— profesjonalng pornoc radcow prawnych | zwrot kosztow
obstugi prawne;

Nasza oferta byta konsultowana ze stowarzyszeniami zrzeszajgcymi fizjoterapeutow tak, aby najsku-
teczniej chronic i wspiera¢ Ciebie oraz Twoich pacjentow.

P Skontaktuj sig ze swoim agentem i skorzystaj z wyjatkowej oferty!
Towarzystwo Ubezpieczen INTER Polska 5.A.

Al Jerozolimskie 142 B O
02-305 Warszawa E | ! | Ii l

www.interpolska.pl UBEZPIECZENIA




PROFESJONALNE URZADZENIA DIAGNOSTYCZNE | TRENINGOWE

I I -: J(OﬂSUltlng KOMPLEKSOWE WYPOSAZENIE SPRZETU DIAGNOSTYCZNEGO DLA

KLUBOW PILKARSKICH, OSRODKOW SPORTOWYCH | REHABILITACYJNYCH

N Swiatowy lider w dziedzinie analizy sktadu ciata
metoda BIA

ZAUFANIE profesjonalistow

Kompleksowa analiza sktadu ciata wykonywana jest
w ckoto 30 sekund, a wyniki przedstawiane s3 na przejrzystym
raporcie. Produkty profesjonalne TANITA wykorzystywane sg
przez osrodki badawcze, centra diagnostyczne, kluby
pitkarskie, placéwki rehabilitacyjne, osoby pracujgce
ze sportowcami réznych dyscyplin na catym swiecie.

Masa Wehkaznik masy Zawartoic Trzewna tkanka Masa Ocena Mineraly  Fodstawawa Wik Cathawita
clata (BMI} thankl tluszczowa  migsniowa  budowy cata kostne przemiana metaboliczny  zawartosé
Huszezows| materii (BMR] wady

Zobacz wiecej na: www.tanitapolska.pl

Zaawansowana technologia diagnostyczna dla '

profesjonalistéow, idealna w pracy z pacjentami MICROGATE
Systemy MICROGCATE umozliwiaja kompleksowe testy zdolhosci
Mmotorycznych i analizy chodu, wspomagdajgc diaghoze, ocene
postepow oraz proces rehabilitacji. Modelowanie programow
rehabilitacyjnych i kontrola procesu rehabilitacji sa utatwione dzieki

obiektywne] ocenie sposcbu ruchu, wykrywaniu problematycznych
obszardw, ocenie biomechanicznych brakéw oraz ocenie asymetrii.
Parametry pomiarowe:

® fazy chodu lub biegu ® dtugosé kroku @ predkosé i przyspieszenie

® rownowaga i symetria ruchu @ wideo Full HD

.. I wiele innych w zaleznosci od przeprowadzonych testéw.
W potaczeniu z systemem urzagdzeniem GYKO, mamy mozliwosc
oceny stabilnosci dynamicznej tutowia podczas chodu/biegu. analize
skoku, analize stabilnosci posturalnej, analize w zakresie ruchomosci
stawdw (ROM), oceng sity miesniowej. oraz ewaluacje pacjenta.

Zobacz wiecej na: www.microgatepolska.pl

-» Flywheel Training - trening sitowy i rehabilitacja
)(( EXXENTRIC z uzyciem zmiennej bezwiadnos¢ két zamachowych.

kBox4 pozwala nha wykonywanie skutecznych, standardowych
¢wiczen, a takze zaawansowanych metod treningu ekscentrycznego
i koncentrycznego, umozliwiajac uzyskanie indywidualhych efektdw
- poprawienia ogdlnege stanu zdrowia, wynikéw sportowych,
rehabilitacji, oraz zapobiegania urazom.

Jedna z gtownych zalet treningu z uzyciem kota zamachowego jest
mozliwos¢ skupienia sie na ekscentrycznym przeciazeniu.
Zwiekszenie oporu poprzez skurcz ekscentryczny, jest skuteczna
metoda poprawy sity i stabilnosci - aspektow treningu tak waznych
dla oséb zyjacych z niepetnosprawnoscia.

Seria dostepnych uchwytdw i uprzezy sprawia, ze na jednegj

platformie mamy mozliwos¢ przeprowadzenia treningu dla
wszystkich partii miesni.

Zobacz wiecej na: treningekscentryczny.pl

MEDKONSULTING Tanita Polska - Wytaczny dystrybutor urzadzen Tanita w Polsce
T: +48 518 375 475 | 61 868 58 42 E: kontakt@medkonsulting.pl A: ul, Jana Ludygi-Laskowskiego 21 61-407 Poznan




SN1d SNJ04 1d" W02 paw ey ®adIAIaS 1d" W o2 paw ey @ pawes 1d°Wod" paw ey Mmm

WILSOY 18V /€9 €87 L0G 119} /8 /Y9 L09 ‘€T 7O ¥9 L09 "Woy| ueuzod €79-19
| ‘euzd1uyd9al >owod /8 90 878 |9 S)el € MezIIM "IN
BMOQOpPO3LD | SINISS 98 90 878 L9 191 Zuay euom| 3NV

"(uoI1e1IdEe4 JBIN2SNnWoJInap aAlldadolidold) 4Nd Bhdaosuoy z
31zpo3z m momels Auisaiq yona elelumadez | OINOY LYY 2P nJisuoy azsmoulen

(3-10INOHJLdY  €S-10ONOYLdVY  €dS-10NOYdLdY  I-LOWOY LAV

_I_I

"B)NIDY | |UOtp MODjed MOMEIS ZBJIO BY1SJB3PEBU ‘039MO303S ‘039MOdJeq
‘089MO012501 ‘'08aM0IpPOIQg ‘03aMOUBI0 NMEIS |NdD BPBINIgeyal BUSSZDOMON

ol ONOY LAY INdD NAZS HOANVMOZAJOLOWZ VINIVZOAZOdAM | ZVA3ZddS

131DIMVLSAIZ¥d ANZOYVIAM

ora® JonouitY Aiwini

14" WO AIW TV MMM yo¥zo ) ‘ZNBY DNOM)
IvEOT1D o




mindray

healthcare within reach

ULTRASONOGRAFIN

Mindray Medical Poland Sp. z o. o.
ul. Cybernetyki 9, 02-677 Warszawa

+48 22 463 80 80 MindrayPoland
info-pl@mindray.com mindray.com/pl



' TRAEE
® SHOW 8
®

24.02.2022 PGE NARODOWY, WARSZAWA

JEDYNE TARGI | KONFERENCJA
BRANZY REHABILITACYJNEJ W POLSCE!

www.rehatradeshow.pl

~GE
NARODO WY
J Bl il i ! - ol I
2 2 . i IL‘ T .‘ e g Tl 1 - L n‘-l - .
¢ ' = ¥ ! . .»ﬁ_-_.iii':'-;m——"‘*" TP = i ik b T 1 i
\S‘ | L b o= - !"."*!.! el L " o 1 I | T | - o
g A : = i T i - ¥ I 1] I .
& al il 2 :-',', :I - |h " [ ; | Y i b i
\ I o | I
“ {2 1 SARRESAAESY L.\
| R
3
:%%!«.\.
PATRON MEDIALNY
L
. -
®
< BIZHIES
. .
®

NAJNOWOCZESNIEJSZY, BIZNESOWY PORTAL DLA
BRANZY REHABILITACYJNEJ W POLSCE

ZOSTAN NASZYM PARTNEREM
1 DAJ SIE ZAUWAZYC W BRANZY!



M||C| METRUM CRYOFLEX

Partner Polskiego Zwiazku Narciarskiego

Startuj
Z najlepszymi

Aparatura dla:

= Medycyny sportowej
= Fizjoterapii

= Rehabilitacji

Umodw sie na darmowe
testy aparatow!

METRUM CRYOFLEX - PRODUCENT APARATURY MEDYCZNEJ
www.metrum.com.pl, biuro@metrum.com.pl, +48 22 33 13 750
Z dostarczonych przez nas aparatow korzysta Narodowa Kadra Skoczkow Narciarskich.

SR
SR/



METRUM CRYOFLEX
wspiera kondycje
Narodowej Kadry
Skoczkow Narciarskich

dostarczajgc sprzet do fizjoterapii.

Partner PZN

Dzienri 9 lipca 2020 roku byt dla METRUM
CRYOFLEX wyjatkowy, poniewaz wtasnie
w tym dniu firma zostata partnerem
Polskiego Zwiazku Narciarskiego. Dla
polskiej marki, od ponad 29 lat
produkujacej nowoczesny sprzet do
rehabilitacji i fizjoterapii, byta to duza
nobilitacja, ale tez dodatkowa motywacja
do dalszego rozwoju.

Cata zatoga METRUM CRYOFLEX od
zawsze trzymata kciuki za Narodowa
Kadre Skoczkow Narciarskich, a od lipca
2020 roku moze wspierac ich rowniez
sprzetowo.

METRUM CRYOFLEX
PRODUCENT APARATURY MEDVCZNE,

Skoczkowie polskiej kadry sg pod
doskonata opiekg profesjonalnego
sztabu, ktory codziennie dba o ich dobrg
kondycje i zdrowie. METRUM CRYOFLEX
poprzez podpisang umoweg stato sie
czescia tego medalowego zespotu,
a dostarczony przez nich sprzet pomaga
w regeneracji skoczkow po obcigzajgcych
treningach i zawodach, umozliwiajac
szybki powrdt do formy.

Fizjoterapia jest nieodzownym sktadniki-
em sukcesu we wspoétczesnym sporcie,
poniewaz przed sportowcami stawia sie
coraz wyzsze wymagania. Muszg oni
walczyé nie tylko z rywalami, ale takze
z wydajnoscig wilasnego organizmu.
Z pomoca przychodza nowoczesne
urzadzenia do fizjoterapii i rehabilitacji,
ktére dajg wytchnienie zmeczonym
migsniom, przyspieszajgc ich regeneracje
i likwidujac baole.

1919

P/N

Oferta METRUM CRYOFLEX obejmuje

aparaty do fizjoterapii i rehabilitacji, m.in.:

- aparaty do terapii skojarzonej
(elektroterapia + ultradzwigki),

- aparaty do kriostymulacji miejscowej,

- aparaty do presoterapii (drenaz
limfatyczny),

- aparaty do terapii ultradzwigkami,

- aparaty do elektroterapii,

- aparaty do laseroterapii,

- aparaty do terapii falg uderzeniows,

- aparaty do terapii wibracyjnej.

Petna oferta:

www.metrum.com.pl, biuro@metrum.com.pl, +48 22 33 13 750



Produkujemy zaawansowane technologicznie aparaty
do fizykoterapii, polepszajac komfort zycia Waszych pacjentow.

Podazamy za perfekcjg — nieprzerwanie od 1995 roku.

ASTAR.

POLSKIL.—‘IWYBIERASZ 43-382 Bielsko-Biata, ul. Swit 33
PRODUKT | WSPIERASZ tol. +48 33 829 24 40

wsparcie merytoryczne
www.fizjotechnologia.com |, astar.pl N



13-14.05.2022, EXPO Krakéw

")
i\e O Zostan Wystawca!

INNOVATIONS

Fizjoterapia. Nowoczesna diagnostyka. Odnowa biologiczna

®

Fizjoterapia

Nowoczesna Odnowa
diagnostyka biologiczna

www.rehainnovations.pl

organizator: partnerzy: miejsce wydarzenia:

00 o ; 200 ¢ ¢ S0 s0e
ooooo & oee o Ses s o
....: E @ :.I .... : :.:
Targi 5@

wKrakowie * Fizjo Coach KRAKOW



s fizjoterapia polska

Vibrotherapy in respiratory disorders, including COVID-19

Wibroterapia w zaburzeniach oddechowych, w tym w COVID-19

Rafat Aleksander Guzik(»-B.D.EFG) Alicja Pasterczyk-Szczurek(*-B:FC)

Vitberg, Nowy Sacz, Poland

Abstract

Successfully used for years in the rehabilitation of various diseases, the techniques of manual vibration massage and
therapeutic vibrations generated by medical devices distinguish a new type of physical therapy - vibrotherapy.
Therapeutic vibration stimulates blood and lymph circulation, the neuromuscular system, and, in the form of respiratory
vibration therapy, helps clear airways of secretions and strengthens respiratory muscles, improving tissue oxygenation in
patients with cystic fibrosis and, more recently, in patients with chronic obstructive pulmonary disease or coronavirus
2019 disease (COVID-19). Although the use of respiratory vibration therapy is well established in cystic fibrosis, it has yet
to be sufficiently studied in other pulmonary disorders, and since the clinical potential of respiratory vibration therapy is
broad, the authors of this literature review wish to point out that it should not be neglected. Particularly in automated
form during pandemic times, as in the case of the COVID-19 pandemic - hindering rehabilitation services, quarantine
isolations - respiratory vibration therapy can be crucial in rehabilitation, enriching both hospital and home physiotherapy

offers.

Key words:

vibrotherapy, whole body vibration, COVID-19, rehabilitation, respiratory disorders

Streszczenie

Stosowane z powodzeniem juz od lat w rehabilitacji r6znych schorzen techniki manualnego masazu wibracyjnego oraz
wibracje terapeutyczne generowane przez urzadzenia medyczne wyodrebniaja nowy rodzaj fizykoterapii - wibroterapie.
Wibracje terapeutyczne pobudzaja krazenie krwi i limfy, uktad nerwowo-mie$niowy, a takze, w formie wibroterapii
oddechowej, pomagaja w oczyszczaniu dréog oddechowych z wydzieliny i wzmacniaja miesnie oddechowe, poprawiajac
natlenienie tkanek u chorych z mukowiscydozg, a ostatnio takze u chorych na przewlektg obturacyjng chorobe ptuc czy
w chorobie koronawirusowej z 2019 r. (COVID-19). Jakkolwiek stosowanie wibroterapii oddechowej ugruntowato sie

w mukowiscydozie, to w innych zaburzeniach pulmonologicznych wcigz nie doczekato sie wystarczajacej liczby badan,

a poniewaz potencjat kliniczny wibroterapii oddechowej jest szeroki, autorzy niniejszego przegladu literatury pragna
zwrdci¢ uwage, iz nie powinien zosta¢ zaniedbany. Szczeg6lnie w formie zautomatyzowanej w czasach pandemicznych, jak
w przypadku pandemii COVID-19 - utrudnienia swiadczen rehabilitacyjnych, odosobnienia na kwarantannach -
wibroterapia oddechowa moze by¢ kluczowa w rehabilitacji, wzbogacajac oferte fizjoterapii zaréwno szpitalnej, jak

i domowe;j.

Stowa Kkluczowe:

wibroterapia, wibracje catego ciata, COVID-19, rehabilitacja, zaburzenia oddechowe
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Introduction

Physiotherapy, a widely developing discipline of medical
sciences, is experiencing a renaissance in Poland. With the
advancement of technology and the development of
physiotherapy techniques, numerous branches are emerging in
its field. One of them is physical therapy, which is the use of
physical stimuli from nature or generated by medical devices
for therapeutic or preventive purposes. Each type of energy
that can be used therapeutically defines a new type of physical
therapy. In medical rehabilitation, electrotherapy (therapeutic
currents), magnetotherapy (magnetic fields) or laser therapy
(therapeutic lasers) are well known. Therapeutic vibrations are
also used, but although their effects on the human body have
been studied for decades, the concept of vibrotherapy has not
yet become established in clinical practice.

Since it has been noted beyond any doubt that vibrations of
frequencies from a few to about 50 Hz (or even momentary of
300 Hz), with amplitudes in the range of hundredths, tenths of
a mm to a few mm, properly dosed, not only are not harmful to
health, but can even be curing, scientists have been studying
this issue more and more intensively [1, 2]. Therapeutic
vibrations, among other things, stimulate neuromuscular tissue,
including proprioreceptors — deep sensation [3-6], and improve
blood [7, 8] and lymph [9, 10] circulation. Thus, they can be
used in the therapy / rehabilitation of a wide range of
symptoms of many diseases, as well as in prevention [11] or to
increase athletic performance [12]. In the opinion of the
authors of this article, in light of the growing evidence of the
beneficial effect of vibratory stimuli on the human body, it may
be time to officially separate vibration therapy as a new species
of physical therapy.

A concise definition of vibrotherapy should indicate that it is
a type of physical therapy, a form of medical rehabilitation and
physical prevention, where specifically parameterized
oscillations / mechanical vibrations, referred to as therapeutic
or medical vibrations, are responsible for the therapeutic effect.
They are generated by medical devices which use, among
others, vibrations of vibrating platforms or anvils (placed in the
structure of the mattress like device), or vibrations of the air
column or sound wave; in physiotherapy practice, vibrations
produced manually by the physiotherapist during so-called
manual vibration massage are also used [13], which should
also be systematized as a type of vibrotherapy and, in order to
emphasize the source of the therapeutic stimulus, we should
then refer to manual vibrotherapy, as opposed to automated
vibrotherapy.

Moreover, due to the method of vibration administration, one can
distinguish systemic vibrotherapy (vibrations applied to the whole
body, generally affecting internal organs, known in the scientific
literature as whole-body vibration) or local / focal vibrotherapy,
using vibrations focused on specific parts of the body.

In rehabilitation of pulmonary disorders, mainly local
vibrations administered in the region of the respiratory tract
(manually or by means of vibrating devices), but also systemic
vibrations are used. Here, we are dealing with a type of
respiratory physiotherapy, namely respiratory vibrotherapy.
Respiratory vibrotherapy has been used for many years in the
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cystic fibrosis clinic [14] or chronic obstructive pulmonary
disease — COPD [15] clinic, but it is described in such cases as
respiratory physiotherapy, not vibrotherapy. For the sake of
semantic values, we hope that after the publication of this
article, more precise terms, such as respiratory vibrotherapy,
will permanently enter the systematic canons of physiotherapy,
especially since it has recently gained particular importance in
the context of what seems to be the biggest health problem of
the last decades — coronavirus 2019 disease (COVID-19) —
both acute and chronic forms [16].

Chronic COVID-19

The COVID-19 pandemic has been paralyzing the world for
several months. Barker-Davies et al. [17] note that there is still
no satisfactory therapy for COVID-19. Treatment of acute
COVID-19 is mainly symptomatic and supportive, depending
on the severity of the infection. In addition, the disease can
result in a significant risk of complications extending up to 3—6
months after onset (intermediate phase of COVID-19) and
even, as Barker-Davies et al. [17] predicted several months
ago, post-covid patients, because of the persistence of
intractable symptoms, are referred for routine rehabilitation
services lasting many weeks and months — the chronic phase of
COVID-19. Many rehabilitation centres specializing in post-
covid rehabilitation are being established, such as the Ministry
of Internal Affairs and Administration Hospital in Ztocieniec.
Patients undergo rehabilitation to activate them physically and
mentally. There is a fear of a new “pandemic” breaking out:
post-COVID-19 syndrome, or chronic COVID-19.

In chronic COVID-19, as in previous coronavirus outbreaks of
SARS and MERS, patients experience long-term pulmonary
issues, emotional (stress) issues, reduced physical condition
and quality of life [18]. The study by Carfi et al. [19] on Italian
patients diagnosed on day 60 after the first symptom of
COVID-19 showed that only 13% of patients were completely
free of any COVID-19-related symptoms at that time, while
32% presented 1 or 2 symptoms and 55% presented 3 or more
symptoms. In addition, none of the patients had fever or
symptoms of acute illness. Deterioration in quality of life was
observed in 44% of patients. Many patients continued to report
fatigue (53%), shortness of breath (43%), joint pain (27%), and
chest pain (22%). Garrigues et al. [20] obtained similar results,
although additionally including cognitive functions. They
described the cases of 120 patients hospitalized for COVID-19
who continued to report persistent and troublesome symptoms
such as fatigue (55%), shortness of breath (42%), memory loss
(34%), sleep disturbances (31%), and concentration problems
(28%) nearly 4 months after admission. Also other authors,
such as Goertz et al. [21] or Silva et al. [22], indicate the
persistence of various COVID-19 symptoms over an extended
period of time.

Can physiotherapy help manage the effects of chronic
COVID-19?

Shortness of breath and physical inability to perform daily
activities are the main reported complaints of patients with
chronic COVID-19, and physiotherapy can play an important

www.fizjoterapiapolska.pl
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role in their treatment, according to the World Health
Organization (WHO). The WHO publishes recommendations
for adults who have experienced severe deterioration of health
due to COVID-19, indicating that an important part of self-
recovery from the disease is due attention to physical fitness.
Physical exercise can have a positive effect on troublesome
post-covid symptoms because it relieves shortness of breath,
strengthens muscle strength, improves fitness, balance, motor
coordination, mental fitness, reduces stress and improves
mood, and promotes self-confidence and energy recovery [23].
Furthermore, as shown by Brown et al. [24], physical exercise
has anti-inflammatory properties and, in moderate intensity
form, improves immune system function, reducing the risk of
infection. The benefits of exercise in rehabilitation programs
are widely recommended to patients to develop and maintain
cardiorespiratory, musculoskeletal and neuromotor fitness to
improve functional status, physical performance, independence
and quality of life [25-27].

Anti-covid potential of vibrotherapy

Therapeutic vibrations act on the human body as a kind of
passive physical training, which can replace active physical
activity of moderate intensity [28-30]. Therefore, vibrotherapy
has great potential [16] in the context of the above WHO
recommendations for supporting faster recovery of covid
patients. This is because it combines 2 key aspects in the
COVID-19 epidemic: I — it can provide passive physical
activity for those who are isolated and unable to rehabilitate
themselves; II — it can also enrich isolation-limited physical
activity for those who are independent. In addition,
vibrotherapy can be carried out almost unattended (or with
minimal support from a physiotherapist) by hospital patients or
at home and can be used by weaker individuals, such as
patients with COPD [15] or dependent individuals connected
to a ventilator [31-33] or elderly persons [34]. Finally,
respiratory vibrotherapy, as has been offered for years to
patients with cystic fibrosis [35], starts to be offered to
hospitalized covid patients with retained pulmonary secretions
[33, 36, 37]. In addition, vibrotherapy is being studied in the
COPD clinic for enhancing physical performance and quality
of life with good results [15, 38]. Therefore, it seems worth
considering its use in the context of WHO recommendations
for post-covid rehabilitation.

Therapeutic mechanisms of vibrotherapy in respiratory
disorders

How does vibrotherapy work? What are its mechanisms from
a tissue or molecular point of view? The general and beneficial
effects of vibration on blood circulation, lymph and muscle
function have already been mentioned. The mechanisms
involved may relate to different tissues and different molecular
transmission systems. In this article, we focus on pulmonary
disorders, and the mechanisms of vibrotherapy related to other
systems will be presented in subsequent articles on the
cardiovascular or nervous system.

A common problem in pulmonary disorders is the retention of
secretions in the airways. Its removal can be aided by airflow
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oscillations / vibrations that alter mucus rheology and / or the
rate of ciliary movement of airway epithelial cells —
mucociliary movement. The natural frequency of ciliary beats
is in the range of 7-27 Hz, averaging about 13 Hz [39-42] or,
as more recent studies show, averaging 11-13 Hz [43].
Providing air oscillations at frequencies similar to natural
frequencies can put the cilia into resonance, increasing the
amplitude of their beats, which can have a direct effect on
increasing mucus transport [44-46]. The oscillation frequencies
of Flutter® and Acapella® — oral expectorant devices — are
matched to the frequency of ciliary oscillations. The high
effectiveness of manual vibration at frequencies in the range of
7.3-10 Hz in removing pulmonary secretions was also
demonstrated [35]. The rate of pulmonary secretion removal
may also be increased by the oscillatory motion of the air
itself, mechanically accelerating the cephalad motion of the
secretions [43], with the rate of mucociliary clearance being
strongly influenced by the hydration status, stiffness and
viscosity / elasticity ratio of the mucus, and the mucus may be
diluted by air vibration [47].

In the case of devices such as mattresses or vests generating
therapeutic ~ vibrations, another potential mechanism
responsible for the beneficial effect of vibrotherapy on the
removal of secretions from the airways should also be pointed
out — mechanical, non-specific stimulation of the vagus nerve
innervating the lungs. Nerves stimulated with a sufficiently
strong nonspecific stimulus, such as mechanical energy, may
respond to it as they would to stimulation with a specific
ligand. This is indicated, for example, by the effect of
stimulation of the retinal photoreceptors, which is known from
everyday life. When fingers are pressed against the eyelids of
closed eyes, such as when rubbing the eyes or after a bump,
despite the eyelids shielding the light and the inability of the
light to reach the photoreceptors and thus specifically stimulate
them — flashes of light are seen.

Some medical devices for vibrotherapy, such as the Vitberg RS
modular mattress (Vitberg, Nowy Sacz, Poland) using
oscillatory-cycloidal vibrations, in addition to producing the
effects described above, such as local controlled amplification
of natural tissue vibrations and mobilization of deposits, may
also produce beneficial effects more systemically: by
stimulating the neuromuscular system, including deep
sensation, blood circulation and lymphatic system. The
manufacturer of Vitberg RS defines the RS Oxy program
within its device as a rehabilitation program combining
positioning therapy (procedures are performed in prone
position with slightly raised chest) with local and systemic
vibrotherapy, targeting respiratory disorders (including
removal of lung secretions) as well as muscular and
performance disorders.

The presence of vibrotherapy in “pre-covid” pulmonology
The potential of vibrotherapy in the rehabilitation of
pulmonary disorders, even the most severe, seems enormous.
As mentioned above, respiratory vibrotherapy techniques have
been used in cystic fibrosis patients for a long time, at least
since the 1990s, in order to facilitate the removal of secretions
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deposited in the airways. Well-known techniques include manual
techniques, such as those that involve the physiotherapist
performing oscillatory movements combined with compression of
the patient's chest wall or tapping, and techniques with oral devices
that use air oscillation. A comprehensive review of devices used in
cystic fibrosis vibrotherapy was done, for example, by Morrison
and Milroy [14], also describing vibrating vests used in the cystic
fibrosis clinic. In turn, Chen et al. [31] investigated the use of
vibrating pads in clearing airway secretions in mechanically
ventilated patients in intensive care units. Patients received routine
positioning care (repositioning every 2 hours; control group) or
routine positioning care plus thoracic vibration therapy (study
group) while lying on their backs on a vibrating pad under their
backs for a total of 72 hours (6 times a day for 60 minutes). After
the procedures, patients in the study group expectorated
significantly more secretions and presented a significantly lower
rate of pulmonary collapse.

The use of therapeutic vibration is also being studied with good
results in the clinic for apnea in premature infants. Kesavan et
al. [48] placed vibrating devices on the proprioreceptor fibres of the
limbs of premature infants. It was hypothesized that stimulation of
limb movement would influence the activation of reflex facilitation
of breathing. Promisingly, proprioceptive limb neuromodulation of
premature infants with low-amplitude (0.3 mm) vibration at 128 Hz
reduced the number of respiratory pauses, accompanying
intermittent hypoxia, as well as bradycardia. In turn. Bloch-
Salisbury et al. [49] stabilized immature and highly variable
respiratory patterns of premature infants using low-amplitude (<
0.1 mm) and 30-60 Hz vibration stimulation, which could
positively influence the nonlinear properties of the natural
respiratory oscillator in the context of its response to peripheral and
central signals. Vibratory stimulation induced an approximately
50% reduction in the variability of breath-to-breath intervals and
reduced the frequency of intervals lasting longer than 5 sec between
breaths by approximately 50%. This significantly improved oxygen
saturation, indicating the potential of vibrotherapy in reducing
apnea and hypoxia in premature infants.

The therapeutic potential of vibrotherapy has also recently been
expanded to support rehabilitation of lung function after
transplantation. In 2015, Brunner et al. [50] published a pilot study
on the usability of vibrotherapy as an early hospital rehabilitation
tool after lung transplantation. Ten patients in the early post-
transplant phase (after leaving intensive care) were included in the
study. The use of systemic vibration has proved to be safe and
feasible in these patients, and most importantly, has improved their
quality of life [50].

Also in adult patients with pulmonary arterial hypertension,
systemic vibration improved quality of life as well as exercise and
physical performance. Vibration was administered in 16 1-hour
sessions over a 4-week period [51].

Gloeckl et al. [30] emphasized, in turn, the importance of
endurance and strength training in patients with COPD. At the same
time, noting the strong need to improve COPD rehabilitation, they
suggested incorporating systemic vibration training, which in
their study enhanced the effects of multidisciplinary COPD
rehabilitation programs by significantly improving scores on
tests diagnosing physical performance and balance.
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Vibrotherapy in the COVID-19 pandemic

It seems that the role of respiratory vibration therapy favouring
clearing the airway of secretions and activating respiratory muscles
in intubated patients, as well as systemic vibration therapy as
a substitute for physical activity, especially in pandemic times —
isolation of many people or small groups limited to immediate
family members — should be especially considered in effective and
safe covid rehabilitation. Basically at any stage: preventively,
during the acute phase of the disease, as well as in chronic
COVID-19. 1t is also worth emphasizing the possibility of
performing vibration exercises on your own, which is provided by
home vibrating mattresses or platforms, as well as the possibility of
combining vibrotherapy with other physical therapy techniques.
The potential of vibrotherapy in supporting the treatment of
COVID-19 is best illustrated by already published scientific papers
describing the results of studies on the effects of using a various
regimen of administration and type of therapeutic vibration. In
study by Choi and Mizukami [34], vibrotherapy had a beneficial
effect not only on physical health but also on mental health,
improving fitness and mood in elderly, weak people who could not
freely use physiotherapists' visits and were unable to leave their
homes. In contrast, scientists from Shahid Beheshti University
(Tehran, Iran) studied the effects of pulmonary rehabilitation with
several physical therapy techniques (including vibration) and
exercise therapy in a patient with COVID-19. The interventions
used reduced COVID-19 symptoms and improved quality of life.
Numerous indicators improved, such as general health (from 61 to
76 points), mental health (from 59 to 81 points), and physical
health (from 50 to 79 points); shortness of breath (from 42 to 15
points) and difficulty breathing (from 70% to 10%) decreased as
well as anxiety (from 56 to 47 points) [37]. In another study by
scientists at Infanta Leonor University Hospital (Madrid, Spain),
there were examined 10 mechanically ventilated covid patients in
critical condition with pneumonia. Vibrations applied to the lower
and posterior regions of the lungs in the prone position were used
to mobilize secretions deposited in the airways. The effect of
vibrotherapy on the ratio of the partial pressure of oxygen present
in the arteries to the concentration of oxygen derived from the
inhaled respiratory mixture delivered by the ventilator (PaO,/FiO,)
was analyzed, with a higher value of the PaO2/FiO2 relationship
indicating improved respiratory function. It was observed that the
average PaO,/FiO, level in the supine position without vibration
was 114.86, in the prone position without vibration was 144.7,
while in the prone position with vibration therapy additionally
included was 162.7 [33], so the blood oxygenation index in covid
patients in critical condition increased with vibration additionally
by 12.4% relative to pronation.

Infection with SARS-CoV-2 (the virus that causes COVID-19)
can cause a cytokine flood and immune overreaction, leading
to damage to the lung epithelium and alveoli by increasing
their secretory function, preventing normal gas exchange in
intact alveoli. This increases the risk of severe atelectasis due
to the formation of mucous plugs, which completely close the
bronchial opening [33]. Atelectasis is common in mechanically
ventilated patients. It is associated with a state of incomplete
filling of the alveoli with respiratory gases, leading to collapse of
the lungs [52]. As noted by Sancho et al. [33], changing position
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from supine to prone may improve PaO,/FiO,, enhancing
pulmonary ventilation and perfusion and mobilization of
secretions. In addition, with the help of vibrating mechanical
systems, the effect of prone positioning can be intensified. This
prevents the formation of bronchial obstruction by mucus plugs
and improves the PaO,/FiO, ratio [33].

The experiment presented above, published in the Spanish
Journal of Anaesthesiology and Resuscitation [33], although
showing beneficial and promising effects of respiratory
vibrotherapy in the treatment of acute COVID-19, comes with
some limitations. The effect of vibration administration on
patients on whom the effect of prone positioning alone was
studied just before vibration administration seems to be the
most important limitation. It is therefore difficult to discuss the
pure effect of the vibrations themselves. However, other
studies cited above clearly indicate the facilitation of clearance
of airway secretions (in various pulmonary disorders) with
manual vibration or therapeutic vibration devices.

In addition, it should be noted that intubation exposes
mechanically ventilated patients to respiratory muscle
weakness. As mentioned above, vibrotherapy can effectively
activate muscle neuromotility and, with the benefit of
accelerating healing, force respiratory muscles to remain
active, protecting them from atrophy. Thus, the presented issue
of application of vibrotherapy in COVID-19 requires further
research and brings hope for improvement of physiotherapy in
covid wards with the intensified need for mechanical
ventilation globally now in 2020 and 2021.

Conclusions

Respiratory, as well as systemic (whole-body vibration),
vibrotherapy can improve respiratory function, enhancing
physical performance and quality of life in severe conditions
such as COVID-19, cystic fibrosis, COPD or after lung
transplantation. Vibrotherapy may also improve respiratory
problems in premature infants. In addition, systemic
vibrotherapy has a beneficial effect on mood and shape in the
elderly, can even be administered to patients in intensive care
units, and can be self-administered by anyone (especially in the
supine position), which can be especially important in
epidemics where exposure of hospital staff to possible
pathogen contact must be kept to a minimum so as not to lock
health care workers in quarantines, let alone risk their health
and lives.

It is therefore important to draw the attention of authoritative
entities recommending therapeutic programs in respiratory
disorders to the availability and ease of use of effective
approaches, such as respiratory and / or systemic vibrotherapy,
which can be self-administered at home or significantly support
the work of medical staff in hospitals, especially in epidemic
settings.

Adres do korespondenciji / Corresponding author

Rafal Aleksander Guzik

E-mail: rafal.guzik@vitberg.com

www.fizjoterapiapolska.pl 181



s fizjoterapia polska

Pismiennictwo/ References

1. Cerciello S., Rossi S., Visona E. i wsp., Clinical applications of vibration therapy in orthopaedic practice. Muscles Ligaments Tendons J., 2016, 6 (1): s. 147-56.

2. Alashram A. R., Padua E. i Annino G., Effects of Whole-Body Vibration on Motor Impairments in Patients With Neurological Disorders: A Systematic Review. Am. J. Phys. Med. Rehabil., 2019,
98 (12): s. 1084-1098.

3. Peppe A., Paravati S., Baldassarre M. G. i wsp., Proprioceptive Focal Stimulation (Equistasi(R)) May Improve the Quality of Gait in Middle-Moderate Parkinson's Disease Patients. Double-Blind,
Double-Dummy, Randomized, Crossover, Italian Multicentric Study. Front . Neurol, 2019, 10 (s. 998).

4.Yen C. L., McHenry C. L., Petrie M. A. i wsp., Vibration training after chronic spinal cord injury: Evidence for persistent segmental plasticity. Neurosci. Lett., 2017, 647 (s. 129-132).

5. Benedetti M. G., Boccia G., Cavazzuti L. i wsp., Localized muscle vibration reverses quadriceps muscle hypotrophy and improves physical function: a clinical and electrophysiological study. Int.
J. Rehabil. Res., 2017, 40 (4): s. 339-346.

6. Chehensse C., Facchinetti P., Bahrami S. i wsp., Human spinal ejaculation generator. Ann. Neurol., 2017, 81 (1): s. 35-45.

7. Kerschan-Schindl K., Grampp S., Henk C. i wsp., Whole-body vibration exercise leads to alterations in muscle blood volume. Clin. Physiol., 2001, 21 (3): s. 377-82.

8. Games K. E., Sefton J. M. i Wilson A. E., Whole-body vibration and blood flow and muscle oxygenation: a meta-analysis. J. Athl. Train., 2015, 50(5): s. 542-9.

9. Stewart J. M., Karman C., Montgomery L. D. i wsp., Plantar vibration improves leg fluid flow in perimenopausal women. Am. J. Physiol. Regul. Integr. Comp. Physiol., 2005, 288 (3): s. R623-9.
10. Schneider R., Low-frequency vibrotherapy considerably improves the effectiveness of manual lymphatic drainage (MLD) in patients with lipedema: A two-armed, randomized, controlled
pragmatic trial. Physiother. Theory Pract., 2020, 36 (1): s. 63-70.

11. Bogaerts A., Delecluse C., Claessens A. L. i wsp., Impact of whole-body vibration training versus fitness training on muscle strength and muscle mass in older men: a 1-year randomized
controlled trial. J. Gerontol. A Biol. Sci. Med. Sci., 2007, 62(6): s. 630-5.

12. Luo J., McNamara B. i Moran K., The Use of Vibration Training to Enhance Muscle Strength and Power. Sports medicine (Auckland, N.Z.), 2005, 35, s. 23-41.

13. McCarren B., Alison J. i Lansbury G., The use of vibration in public hospitals in Australia. Physiotherapy Theory and Practice, 2003, 19(2): s. 87-98.

14. Morrison L. i Milroy S., Oscillating devices for airway clearance in people with cystic fibrosis. Cochrane Database Syst Rev, 2020, 4 s. CD006842.

15. Braz Junior D. S., Domelas de Andrade A., Teixeira A. S. i wsp., Whole-body vibration improves functional capacity and quality of life in patients with severe chronic obstructive pulmonary
disease (COPD): a pilot study. Int J Chron Obstruct Pulmon Dis, 2015, 10, s. 125-32.

16. Sanudo B., Seixas A., Gloeckl R. i wsp., Potential Application of Whole Body Vibration Exercise For Improving The Clinical Conditions of COVID-19 Infected Individuals: A Narrative Review
From the World Association of Vibration Exercise Experts (WAVex) Panel. Int. J. Environ. Res. Public Health, 2020, 17(10)

17. Barker-Davies R. M., O'Sullivan O., Senaratne K. P. P. i wsp., The Stanford Hall consensus statement for post-COVID-19 rehabilitation. Br. J. Sports. Med., 2020, 54(16): s. 949-959.
18.Leung T. Y. M., ChanA. Y. L., Chan E. W. i wsp., Short- and potential long-term adverse health outcomes of COVID-19: a rapid review. Emerg. Microbes Infect., 2020, 9(1): s. 2190-2199.

19. CarfiA., Bernabei R. i Landi F., Persistent Symptoms in Patients After Acute COVID-19. JAMA, 2020, 324(6): s. 603-605.

20. Garrigues E., Janvier P,, Kherabi Y. i wsp., Post-discharge persistent symptoms and health-related quality of life after hospitalization for COVID-19. J Infect, 2020, 81(6): s. e4-e6.

21. Goertz Y. M. J., Van Herck M., Delbressine J. M. i wsp., Persistent symptoms 3 months after a SARS-CoV-2 infection: the post-COVID-19 syndrome? ERJ Open Res., 2020, 6(4)

22. SilvaR. N., Goulart C. D. L., Oliveira M. R. i wsp., Cardiorespiratory and skeletal muscle damage due to COVID-19: making the urgent case for rehabilitation. Expert Review of Respiratory
Medicine, 2021, s. 1-14.

23. World Health Organization; Regional Office for Europe; WHO Country Office P., Wsparcie w samodzielnej rehabilitacji po przebyciu choroby zwigzanej z COVID-19. 2020, s. 1-25.

24. Brown W. M. C., Davison G. W., McClean C. M. i wsp., A Systematic Review of the Acute Effects of Exercise on Immune and Inflammatory Indices in Untrained Adults. Sports Medicine -
Open, 2015, 1(1): s. 35.

25. Haskell W. L., Lee |.-M., Pate R. R. i wsp., Physical Activity and Public Health: Updated Recommendation for Adults from the American College of Sports Medicine and the American Heart
Association. Medicine & Science in Sports & Exercise, 2007, 39(8): s. 1423-1434.

26. Garber C. E., Blissmer B., Deschenes M. R. i wsp., American College of Sports Medicine position stand. Quantity and quality of exercise for developing and maintaining cardiorespiratory,
musculoskeletal, and neuromotor fitness in apparently healthy adults: guidance for prescribing exercise. Med. Sci. Sports. Exerc., 2011, 43(7): s. 1334-59.

27. Chen P, Mao L., Nassis G. P. i wsp., Coronavirus disease (COVID-19): The need to maintain regular physical activity while taking precautions. Joumnal of Sport and Health Science, 2020, 9(2): s. 103-104.
28. Delecluse C., Roelants M. i Verschueren S., Strength increase after whole-body vibration compared with resistance training. Med. Sci. Sports. Exerc., 2003, 35(6): s. 1033-41.

29. Roelants M., Delecluse C., Goris M. i wsp., Effects of 24 weeks of whole body vibration training on body composition and muscle strength in untrained females. Int. J. Sports. Med., 2004, 25(1): s. 1-5.
30. Gloeckl R., Heinzelmann |., Baeuerle S. i wsp., Effects of whole body vibration in patients with chronic obstructive pulmonary disease—a randomized controlled trial. Respir Med, 2012, 106(1): s. 75-83.
31.ChenY.C.,Wu L. F, Mu P. F. iwsp., Using chest vibration nursing intervention to improve expectoration of airway secretions and prevent lung collapse in ventilated ICU patients: a randomized
controlled trial. J. Chin. Med. Assoc., 2009, 72(6): s. 316-22.

32. Wollersheim T., Haas K., Wolf S. i wsp., Whole-body vibration to prevent intensive care unit-acquired weakness: safety, feasibility, and metabolic response. Critical Care, 2017, 21(1): s. 9.

33. Sancho P. T.,, Gandarias P. A., Gonzélez R. S. i wsp., Respiratory physiotherapy with Vibration belts in the critical patient Covid-19 in the prone position. Rev. Esp. Anestesiol. Reanim. (Engl.
Ed.), 2020, 67(8): s. 481-482.

34. Choi W. i Mizukami K., [The effect of whole body vibration by sonic waves on mood, the autonomic nervous system, and brain function in elderly]. Nihon Ronen Igakkai Zasshi, 2020, 57(4): s.
441-449.

35. McCarren B. i Alison J. A., Physiological effects of vibration in subjects with cystic fibrosis. European Respiratory Journal, 2006, 27(6): s. 1204.

36. SunT., Guo L., Tian F. i wsp., Rehabilitation of patients with COVID-19. Expert Review of Respiratory Medicine, 2020, 14(12): s. 1249-1256.

37. Arzani P,, Khalkhali Zavieh M., Khademi-Kalantari K. i wsp., Pulmonary rehabilitation and exercise therapy in a patient with COVID-19: A Case report. Medical journal of the Islamic Republic of
Iran, 2020, 34, s. 106-106.

38.Neves C. D. C,, LacerdaA. C. R, Lage V. K. S. i wsp., Whole body vibration training increases physical measures and quality of life without altering inflammatory-oxidative biomarkers in
patients with moderate COPD. J. Appl. Physiol. (1985), 2018, 125(2): s. 520-528.

39. Konietzko N., Nakhosteen J. A., Mizera W. i wsp., Ciliary beat frequency of biopsy samples taken from normal persons and patients with various lung diseases. Chest, 1981, 80(6 Suppl): s. 855-7.
40. Dulfano M. J., Luk C. K., Beckage M. i wsp., Ciliary beat frequency in human respiratory explants. Am Rev Respir Dis, 1981, 123(1): s. 139-40.

41. Rutland J. i Cole P. J., Nasal mucociliary clearance and ciliary beat frequency in cystic fibrosis compared with sinusitis and bronchiectasis. Thorax, 1981, 36(9): s. 654-8.

42. van der Baan B., Ciliary function. Acta Otorhinolaryngol Belg, 2000, 54(3): s. 293-8.

43. Chilvers M. A, Rutman A. i Callaghan C., Functional analysis of cilia and ciliated epithelial ultrastructure in healthy children and young adults. Thorax, 2003, 58(4): s. 333.

44. King M., Phillips D. M., Gross D. i wsp., Enhanced tracheal mucus clearance with high frequency chest wall compression. Am. Rev. Respir. Dis., 1983, 128(3): s. 511-5.

45. Sanderson M. J., Chow I. i Dirksen E. R., Intercellular communication between ciliated cells in culture. American Journal of Physiology-Cell Physiology, 1988, 254(1): s. C63-C74.

46. Sanderson M. J., Charles A. C. i Dirksen E. R., Mechanical stimulation and intercellular communication increases intracellular Ca2+ in epithelial cells. Cell. Regul., 1990, 1(8): s. 585-96.

47. Rubin B. K., Physiology of airway mucus clearance. Respiratory care, 2002, 47(7): s. 761-768.

48. Kesavan K., Frank P., Cordero D. M. i wsp., Neuromodulation of Limb Proprioceptive Afferents Decreases Apnea of Prematurity and Accompanying Intermittent Hypoxia and Bradycardia.
PLoS One, 2016, 11(6): s. €0157349.

49. Bloch-Salisbury E., Indic P, Bednarek F. i wsp., Stabilizing immature breathing pattems of preterm infants using stochastic mechanosensory stimulation. J Appl Physiol (1985), 2009, 107(4): s. 1017-27.
50. Brunner S., Brunner D., Winter H. i wsp., Feasibility of whole-body vibration as an early inpatient rehabilitation tool after lung transplantation — a pilot study. Clinical Transplantation, 2016, 30(2):
s.93-98.

51. Gerhardt F., Dumitrescu D., Gartner C. i wsp., Oscillatory whole-body vibration improves exercise capacity and physical performance in pulmonary arterial hypertension: a randomised clinical
study. Heart, 2017, 103(8): s. 592-598.

52. Wadetek J., Pulmonary atelectasis in anaesthetic practice Part . Aetiology and diagnosis. Anestezjologia i Ratownictwo, 2017, 11,s. 192-201.

182 www.fizjoterapiapolska.pl



