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Zawod
Fizjoterapeuty

dobrze
chroniony

Poczuj sie bezpiecznie

INTER Fizjoterapeuci

Dedykowany Pakiet Ubezpieczen

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

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

~NOWE UBEZPIECZENIE OBOWIAZKOWE OC — ochrong finansowa zwigzana z naruszeniem praw pacjenta

— ubezpieczenie wynajmowanego sprzetu fizjoterapeutycznego — odszkodowanie w przypadku nieszczesivego wypadky

— profesjonalng pormoc radcow prawnych i zwrot kosztow
obstugi prawnej

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

» Skontakiuj sig ze swoim agentem i skorzystaj z wyjatkowej oferty!
Towarzystwo Ubezpieczen INTER Polska S.A.

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

www.interpolska.pl UBEZPIECZENIA
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ubezpieczenia

przed potencjalnymi

roszczeniami

program ubezpieczen dla fizjoterapeutow
pod patronatem PTF

dla kogo?

Zaréwno dla fizjoterapeutéw prowadzacych
wtasng dziatalnos¢ w formie praktyki
zawodowej, podmiotu leczniczego jak réwniez
tych, ktérzy wykonuja zawdd wytacznie na
podstawie umowy o prace lub umowy zlecenie.

co obejmuje program

ubezpieczen?
igtoterapie A
kontakt w sprawie
zabiegi manualne (mobilizacje i manipulacje) . L
ubezpieczen:
leczenie osteopatyczne .
Piotr Gnat

naruszenie praw pacjenta i szkody w mieniu
pacjentéw

+48 663 480 698
piotr.gnat@mentor.pl
linkedin.com/in/piotrgnat

oraz szereg innych rozszerzen ukierunkowanych
na zawdd fizjoterapeuty

ubezpiecz sie on-line na LI L A s L IR

Materiat marketingowy. Materiat nie stanowi oferty w rozumieniu art. 66 Kodeksu cywilnego i ma charakter wylacznie informacyjny.
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SpryStep®
Dynamiczne ortezy
stawu skokowego i stopy

Ut ATWIA
PORUSZANIE SIE,
Z KAZDYM KROKIEM
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SpryStep®flex i SpryStep® maja na celu zapewnienie wsparcia pacjentom cierpiacym z powodu opadajgcej stopy pochodzenia
neurologicznego, pourazowego lub migsniowego. SpryStep® plus i SpryStep® max maja na celu zapewnienie podpracia stopie
oraz dolnej koriczynie pacjenta z ostabieniem dolnych koriczyn pochodzenia neurologicznego, urazowego lub migsniowego.
Produkty z grupy SpryStep® sg wyrobami medycznymi, posiadajacymi oznakowanie CE. Przed wuzyciem nalezy
zapoznac sie z instrukcjg oraz zasiegnac¢ porady specjalisty. Sprystep®, Sprystep® flex, Sprystep® plus i Sprystep® max :
Thuasne Deutschland GmbH, Germany
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PROFESJONALNE URZADZENIA DIAGNOSTYCZNE | TRENINGOWE DLA SZPITALI,
GABINETOW LEKARSKICH, OSRODKOW REHABILITACYJNYCH | SPORTOWYCH.

TANITA

Healthy Habits for Happiness

N :

WORLD NO.1

FORNEW HEALTHINSIGHTS

JAPANESE
TECHNOLOGY

¢ MICROGATE

OPTOGSIT

€L EXXENTRIC
FLYWHEEL TRAINING

Trening sitowy i rehabilitacja
Z uzyciem zmiennej
bezwladnosci kot
zamachowych.

Exxentric wykorzystuje moment
bezwtadnos¢ kota zamachowego
zamiast zwyktej grawitacji.

To daje mozliwos¢ wykonywania
¢wiczen standardowych

oraz zaawansowanych metod
treningu ekscentrycznego,
koncentrycznego

i izometrycznego.

MEDKONSULTING Tanita Polska - Wytaczny dy:
T: +48 517 435 227 | +48 61 868 58 42 E: I\on‘[aP

Analizatory Skiadu Ciata

Mierz, moniotoruj, motywuj.

Daj swoim pacjentom informacje, ktorych potrzebuijg
do osiggniecia sukcesu!

Analiza sktadu ciata wykonywana jest w okoto 30 sekund,
a wyniki przedstawiane sq na przejrzystym raporcie.

000600200020

Produkty profesjonalne TANITA wykorzystywane sq przez
szpitale, osrodki badawcze, centra diagnostyczne, placowki
rehabilitacyjne, kluby sportowe, osoby pracujgce

ze sportowcami roznych dyscyplin na catym swiecie.

Wiecej na tanitapolska.pl

INNOWACYJNA DIAGNOSTYKA ZDOLNOSCI
MOTORYCZNYCH | ANALIZA CHODU

Systemy MICROGATE wspierajg diagnoze, ocene postepdw araz proces
rehabilitacji.

Modelowanie programadw rehabilitacyjnych i kontrola procesu
rehabilitacji sa utatwione dzieki obiektywnej ocenie spasobu ruchu,
wykrywaniu problematycznych obszardw, ocenie biomechanicznych
brakdw oraz ocenie asymetrii.

Mozliwe parametry pomiarowe:

® fazy chodu lub biegu @ diugosc kroku @ predkosc i przyspieszenie
® rownowaga i symetria ruchu ® wideao Full HD

... i wiele innych, w zaleznosci od przeprowadzonych testow.

W potaczeniu z GYKO, mozliwa jest ocena stabilnosci dynamiczne]j tutowia
podczas chodu/biegu, analiza skoku, analiza stabilnosci posturalnej, analiza
zakresu ruchomosci stawow (ROM), ocena sity miesniowej.

Wiecej na microgatepolska.pl

Jako skuteczna metoda poprawy
sity i stabilnosci, trening
ekscentryczny utatwi pacjentom
osiggniecie zamierzonych
efektéw — poprawy cgolnego
stanu zdrowia, wynikow
sportowych, rehabilitacji,

czy zapobieganiu urazom.

Szeroki wybor akcesoriow

i dodatkéw do treningu z kotem
zamachowym pomoze

w stworzeniu idealnego
rozwiazania dla Ciebie.

Wiecej na treningekscentryczny.pl

itor urzadzen Tanita w Polsce )
dkonsulting.pl Az ul. Jana Ludygi-Laskowskiego 21, 61-407 Poznan




POWROT DO SPRAWNOSCI
PO AMPUTACJI

Czym jest program po amputacji?

Po Amputacji to unikalne w skali kraju rozwigzanie dla 0séb, u ktérych konieczna byta operacja odjecia
koriczyn. Celem programu jest kompleksowe wsparcie w procesie odzyskania sprawnosci po
amputacji, niezaleznie od jej przyczyny. Pomagamy pokonywaé granice, osiggaé kolejne cele, kreowaé bardziej
przyjazng rzeczywistosc.

m W ramach programu oferujemy: p
N ®
‘Y - Opieka Menadzera Rehabilitacji

- Dofinansowanie do zakupu protez
- Wsparcie psychologiczne
- Bezptatne konsultacje protetyczne
- Rehabilitacja w osrodkach na terenie kraju
- Pomoc Asystentow Wsparcia

.
Skontaktuj si¢ z zapytaj

o bezptatne egze rze
: nika dla

Masz pytanie odnosnie programu.
Napisz do nas lub skontaktuj sie z nami
telefonicznie:

+48 793 003 695
- POAMPUTACIJI biuro@poamputacji.pl www.poamputacji.pl

Razem mozemy wiecej
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J o - : AMERYKANSKIEGO
2 H ;ﬁ% ; g MEDYCZNEGO
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Nowy wymiar wygody. :
Obuwiep
s WYROB
MEDYCZNY
Stabilny, wzmocﬁiqny - nijsaz:‘; &'fclef
i wyscietany zapietek .
Zapewniasilniejsze psza dopasowanie
wsparcie fuku ' -
podtuznego stopy Lekka konstrukcja
-~ Zmniejsza codzienne....
e R = Zmeczenie -
Antypozlizgowa,

wytrzymata podeszwa
o lekkiej konstrukgji
Zwieksza przyczepnosc,
amortyzuje i odciqza stopy

/\ Zwiekszona
szerokosc i glebokos¢

w obrebie palcow
i przodostopia

\_’a- E s 2 Minimalizuje ucisk
e gaee’ > i zapobiega urazom

Wysoka jakkos¢ materiatow
- oddychajace siatki i naturalne skoéry
Dostosowujq sie do stopy,
utrzymujq je w suchosci

X RIS . Ochronna przestrzen
i zapobiegajq przegrzewaniu

na palce - brak szwéw
w rejonie przodostopia
Minimalizuje mozliwos¢ zranien

Trzy
rozmiary Podwyzszona

Zwiekszona
przestrzen

szerokosci tegosc na palce

WSKAZANIA

- haluksy - wktadki specjalistyczne - palce miotkowate, szponiaste - cukrzyca (stopa cukrzycowa) - reumatoidalne zapalenie stawow
- boéle piety i podeszwy stopy (zapalenie rozciegna podeszwowego - ostroga pietowa) - ptaskostopie (stopa poprzecznie plaska)
- boéle plecéw - wysokie podbicie - praca stojaca - nerwiak Mortona - obrzek limfatyczny - opatrunki - ortezy i bandaze - obrzeki

- modzele - protezy - odciski - urazy wplywajace na sciegna, miesnie i kosci (np. sciegno Achillesa) - wrastajgce paznokcie

KALMED

lwona FPenz, Poznak

ul. Wilczak 3

61-623 Poznan

tel. 61 828 06 86

fax. 61828 0687

kom. 601 640223, 601 647 877 .
e-mail: kalmed@kalmed.com.pl . B
www.kalmed.com.pl www.butydlazdrowia.pl www.dr-comfort.pl
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program
ubezpieczen
dla studentow

kierunkdw medycznych

Drodzy Studenci

szukajgcy artykutéw do pracy naukowe;.

Przypominamy o dobrowolnym ubezpieczeniu
OC studentow kierunkow medycznych!

dlaczego posiadamy rowniez w ofercie
warto je miec? ubezpieczenia dla masazystow
+ poniewaz bywa wymagane w trakcie praktyk, i technikow masazystow.
stazy czy wolontariatu

+ niektére Uczelnie wymagaja je do udziatu
w zajeciach praktycznych

+ dziata na catym Swiecie, a dodatkowo kontakt w sprawie
otrzymasz certyfikat w jezyku angielskim o= ubezpieczen:
w razie wyjazdu na ERASMUS-a .
/) PolisaMed +48 56 642 41 82
= wywotuje usmiech na twarzy Pan 4y kontakt@polisa.med.pl
z dziekanatéw - sami sprawdziliSmy! >
-
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Early physical rehabilitation in left ventricular assist device
recipients

Weczesna fizjoterapia u pacjentéw po implantacji mechanicznego wspomagania krgzenia lewej
komory serca

Katarzyna Gubata'(A-B.C.D.EF.G) Mariusz Stachowiak'(AEF), Joanna Foik-Potega'(A-B.E),
Karina Drzal?(ABE) Agnieszka Bietka3A.0-E), Mitosz Cimcioch'(®.C.D) Agnieszka Gaponik!(EF),
Piotr Przybytowski3FF), Michat O. Zembala*>®.EF)

'Rehabilitation Laboratory, Silesian Center for Heart Diseases in Zabrze, Poland

2Cardiac Rehabilitation Department, Silesian Center for Heart Diseases in Zabrze, Poland

3Department of Cardiac Surgery, Transplantology, Vascular and Endovascular Surgery, Silesian Center for Heart Diseases in Zabrze, Poland

“Department of Cardiac Surgery, Heart and Lung Transplantation and Mechanical Circulatory Support, Silesian Center for Heart Diseases in Zabrze, Poland
5Pomeranian Medical University, Szczecin, Poland.

Abstract

Background. Left ventricular assist devices represent a significant advance in therapy of patients with end-stage heart failure. Early
rehabilitation of patients implanted with left ventricular assist device is crucial and should be implemented as soon as possible. The aim of
this study was to evaluate outcomes and establish algorithm for early cardiac rehabilitation in patients with end-stage heart failure
implanted with continuous-flow left ventricular assist devices (CF-LVAD).

Methods. The study was designed as prospective, single center, observational study and included 68 patients who underwent early stage
physiotherapy after CF-LVAD implantation in our institution in years 2017-2020. Therapeutic sessions took place in Intensive Care Unit and
in Cardiac Surgery Unit. An algorithm of physiotherapeutic sessions included early mobilizations and transfers, breathing and circulatory
exercises and finally training on a bicycle ergometer.

Results. The mean total hospitalization time of the studied group was 34.5 days. A significant statistical correlation between age and the
result obtained in bicycle training was noted (p = 0.0007) as well as for the relationship between age and gaining independence (p = 0.03)
and between time of first upstanding and total hospital stay (p = 0.001). We found no statistically significant correlations between BMI and
the result obtained in the cycling training (p = 0.64).

Conclusions. In CF-LVAD recipients starting physical therapy as soon as possible is safe, effective and contributes to significant shortening of
total hospital stay. Younger patients achieve better results in bicycle training and 6 minutes walking test.

Key words:
cardiac rehabilitation, continuous - flow left ventricular assist device, heart failure, mechanical circulatory support

Streszczenie

Informacje wprowadzajace. Zastosowanie urzadzen wspomagajacych prace lewej komory stanowi znaczacy postep w terapii pacjentéw ze
schytkowa niewydolnoscia serca. Wezesna rehabilitacja pacjentow, ktorym wszczepiono urzadzenie wspomagajace prace lewej komory, jest
kluczowa i powinna zosta¢ wdrozona jak najszybciej. Celem pracy byta ocena wynikow i ustalenie algorytmu wczesnej rehabilitacji
kardiologicznej u pacjentow ze schytkowa niewydolnoscia serca, ktorym wszczepiono urzadzenia wspomagajace prace lewej komory

o ciagtym przeptywie (CF-LVAD).

Metody. Badanie zostato zaprojektowane jako badanie prospektywne, jednoosrodkowe, obserwacyjne i objeto 68 pacjentéw, ktorzy przeszli
fizjoterapie we wczesnym stadium po wszczepieniu CF-LVAD w naszej placéwce w latach 2017-2020. Sesje terapeutyczne odbywaty sie na
Oddziale Intensywnej Terapii oraz na Oddziale Kardiochirurgii. Algorytm ses;ji fizjoterapeutycznych obejmowat wczesng mobilizacje,nauke
przemieszczania i zmian pozycji, cwiczenia oddechowe i krazeniowe oraz treningi na ergometrze rowerowym.

Wyniki. Sredni catkowity czas hospitalizacji badanej grupy wynosit 34,5 dnia. Odnotowano istotng statystyczng korelacje miedzy wiekiem

a wynikiem uzyskanym w treningu rowerowym (p = 0,0007) oraz miedzy wiekiem a usamodzielnianiem sie (p = 0,03) oraz miedzy czasem
pierwszej pionizacji a catkowitym czasem hospitalizacji (p = 0,001). Nie stwierdzono istotnych statystycznie korelacji pomiedzy BMI

a wynikiem uzyskanym w treningu rowerowym (p = 0,64).

Whiosek. U os6b, ktorym wszczepiono CF-LVAD jak najszybsze rozpoczecie fizjoterapii jest bezpieczne, skuteczne i przyczynia sie do
znacznego skrdcenia catkowitego czasu hospitalizacji. Mtodsi pacjenci osiagaja lepsze wyniki w treningu rowerowym i tescie 6-minutowego
marszu.

Stowa kluczowe:
rehabilitacja kardiologiczna, urzadzenie wspomagajace prace lewej komory o ciggtym przeptywie, niewydolnos¢ serca, mechaniczne
wspomaganie krazenia

Wprowadzenie do praktyki klinicznej oryginalnej polskiej wszczepialnej wirowej pompy wspomagania serca oraz systemu zdalnego monitorowania
i nadzorowanej zdalnie rehabilitacji pacjentéw na wspomaganiu serca RH ROT; finansowanej przez Narodowe Centrum Badan i Rozwoju; nr umowy
STRATEGMED2/266798/15/NCBR/2015

122 www.fizjoterapiapolska.pl



Introduction

Heart transplantation still remains the gold standard in the tre-
atment of end-stage heart failure, however, access to this me-
thod of treatment is limited due to worldwide shortage of
donors. The search for alternative forms of therapy and the
development of technology contributed to the creation of me-
chanical circulatory support systems. These devices are now
implanted in a strategy of BTT, BTC, BTR or DT [1-3].

Left ventricular assist devices (LVAD) implantation unloads
the left ventricle, improves hemodynamic parameters, end-or-
gan and respiratory system function. As a result, the quality of
life among end-stage heart failure patients implanted with
LVAD significantly improves [4]. However, it should be men-
tioned that adverse events such as severe bleedings, pump
thrombosis, strokes and infections may occur after implanta-
tion of the device and remain a significant limitation of this
type of treatment [5].

Another problem is that due to the continuous flow generated by
the pump, the conventional method blood pressure monitoring
may be imprecise. Therefore, the key parameter is the mean
atrial pressure (MAP) value which recommended value ranges
between 70-90 mmHg. On the other hand adequate hydration of
the patient with LVAD is necessary to maintain proper flow and
pump operation. LVAD patients require constant anticoagulation
therapy and strict control of INR (International Normalized Ra-
tio) which should be kept within recommended values, mostly
between 2.0-3.0, which is individualized in some patients in
whom LVAD-related complications occurred. Its deviation from
the recommended value may increase the risk of bleeding, he-
morrhagic strokes, as well as thromboembolic events including
pump thrombosis and ischemic cerebral accidents [6]. Increased
vital capacity and quality of life is often observed in LVAD reci-
pients. Physiotherapy started early in intensive care unit enables
to maintain patency of airways and prevents respiratory compli-
cations. Moreover, early post LVAD rehabiltation prevents com-
plications caused by long-term bedrest.

Early rehabilitation of patients implanted with CF-LVADs is

fizjoterapia poiska  n—— S

crucial, as majority of patients exibit limited physical capacity,
cardiac cachexia and reduced muscle strength due to prior
multiple or lengthy hospitalizations [7]. The available publica-
tions contain a limited amount of scientific reports on rehabili-
tation in the early, in-hospital stage after LVAD implantation,
however, the existing data indicate that it is safe and beneficial
for patients with LVAD.

The physiotherapist should monitor the patient's vital signs and
LVAD work parameters to ensure safety during the exercises. It
is also necessary to organize the work environment properly,
taking into account the presence of additional cannulas, punc-
tures and external LVAD system elements [8].

Aim

The aim of this study was to evaluate outcomes and establish
algorithm for early cardiac rehabilitation in patients with end-
stage heart failure implanted with continuous-flow left ventri-
cular assist devices (CF-LVAD).

Methods

The study was performed in accordance with the declaration of
Helsinki and was approved by the Institutional Review Board
(number: IK-NPIA-0021-29/1766/2019, date: Feb 12, 2019).
We retrospectively analyzed clinical and rehabilitation data of
80 patients implanted with CF-LVAD in years 2017-2020 in
our institution (Silesian Center for Heart Diseases) with special
focus on a group of 68 patients (9 implanted with Heart Ware
pump — 13%, 59 — Heart Mate 3 — 87%), who underwent early
stage physiotherapy after CF-LVAD implantation and finalized
rehabilitation protocol according to established algorithm.
Twelve patients were excluded from analysis due to periopera-
tive complications and inability to accomplish established phy-
siotherapeutic protocol (10 patients died and 2 were referred to
another hospital). Early rehabilitation started in intensive care
unit directly after patient extubation.The pre-implantation de-
mographics and clinical data of the study group are presented
in Table 1.

Table 1. Baseline, pre-implantation demographics and clinical characteristic of the studied population

Included, 68 patients

SD

Excluded, 12 patients

Age [years] 53.4 12.09 18-72
BMI [kg/m2] 26.9 5.9 16.9-43.3

LVEF [%] 13.9 4.4 8-29
NT — proBNP 8535.9 7526.7 1240-35000

P value
SD Range
57.4 14.6 27-71 0.07
25.5 4.0 17.9-31.4 0.5
14.7 3.0 10-18 0.3
12482 10381.7 3729-35000 0.2

BMI: body mass index; LVEF: left ventricular ejection fraction; NT- proBNP: N-terminal type B natriuretic propeptide

The inclusion criteria for the study were as following:

1. stable patient condition,

2. no mechanical ventilation.

Criteria for discontinuation of ongoing rehabilitation inclu-
ded:

1. haemodynamically unstable condition of the patient,

2. ventricular arrhythmias,
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3. occurrence of neurological symptoms,

4. LVAD device alarms.

The established early rehabilitation protocol was introduced
after current clinical condition assessment performed daily by
the physiotherapist which was consulted with the attending
physician, patient’s daily body weight control, assessment of
fluid balance and INR. Pump parameters and MAP were stric-
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tly monitored before, during and after the rehabilitation ses-
sion. In our analysis we defined the day of CF-LVAD implan-
tation as the first postoperative day.

In our cohort we applied a physiotherapeutic postoperative algo-
rithm of the Section of Cardiac Rehabilitation and Physiology of
Physical Effort of the Polish Cardiac Society, which was modi-
fied according to our experience and daily observations [9].

Figure 1. LVAD system

The algorithm of physiotherapeutic sessions used in our study
was depicted in Table 2. It included chest tapping, learning to
cough effectively, learning to stabilize a postoperative wound,
breathing exercises, transfers and gradual mobilization, circu-
latory and respiratory exercises, lower limb resistance exerci-
ses on the bedside rotor, training on a bicycle ergometer, stair
climbing training (Fig. 2, 3, 4).

Table 2. Baseline, pre-implantation demographics and clinical characteristic of the studied population

Included, 68 patients Excluded, 12 patients

P value
N % N %
Gender
Women 6 8.8 1 8.3 0.6
Men 62 91.2 11 91.7 0.6
NYHA class
NYHATI 1 1.5 0 - 0.3
NYHA III 12 17.6 1 8.3 0.7
NYHA TV 55 80.9 11 91.7 0.6
INTERMACS profile
INTERMACS 1 5 7.4 2 16.7 0.6
INTERMACS 2 9 13.3 0 = 0.4
INTERMACS 3 33 48.5 6 50 0.8
INTERMACS 4 16 23.5 4 333 0.7
INTERMACS 6 3 4.4 0 = 0.9
INTERMACS 7 2 2.9 0 = 0.7

Primary diagnosis

Ischemic etiology
Dilated cardiomyopathy
Other
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38 559 10 83.3 0.1
24 353 1 8.3 0.1
6 8.8 1 8.3 0.6
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Included, 68 patients

Excluded, 12 patients
P value

N % N %

Short-term MCS support at or before LVAD implantation

IABP
ECMO

Impella

Cateholamines support immediately before LVAD implantation

History of neurological event

CVA
TIA

None

20 29.4 5 41.7 0.6
3 4.4 1 8.3 0.9
1 1.5 0 1.5 0.3

44 64.7 9 75 0.7
4 6.0 1 8.3 0.7
8 11.7 0 = 0.5
56 82.3 11 91.7 0.7

CVA: cerebrovascular accident; ECMO: extracorporeal membrane oxygenation; IABP: Intra Aortic Balloon Pump, INTERMACS. interagency
registry for mechanically assisted circulatory support;, MCS: mechanical circulatory support; NYHA: New York Heart Association; TIA: transient
ischemic attack;

A :
Figure 2. Breathing exercises

Because all elements of the LVAD system become part of the
patient's body, patient must adapt to them both physically and
psychologically (Fig. 5). At a later stage of patient’s mobiliza-
tion, the LVAD device was switched from mobile power unit
to battery power, which allowed to leave the patient's room,
move freely and continue rehabilitation outside the room. The
external LVAD components such as controller and batteries
are contained in the shoulder bag. Due to the 2-2.5 kg weight
of the controller bag, some patients required balance exercises
and exercises to improve body posture. In addition, the patient
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Figure 3. Walk outside the patient's room Figure 4. Training on a bicycle ergometer

was educated in the field of postoperative wound protection
and stabilization methods, as well as positive motivation and
raising awareness of the value and benefits of the rehabilita-
tion process. Therapeutic sessions in the intensive care unit
were held 2-3 times per day, and after the patient was trans-
ferred to the general ward, 1-2 times per day, 5-7 days a we-
ek. In the following days, the load with physical effort was
increased, the time and distance of marches and walks were
extended. With regards to the current condition of the patient
the rehabilitation program was individualized and modified.
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Table 3. An algorithm of physiotherapeutic sessions in patients implanted with continuous-flow left ventricular assist device

Action Aim

To stimulate the formation of residual

Chest tapping secretions

To facilitate the evacuation of residual

Learning to cough effectively .
secretions

To protect the postoperative wound against

Learning to stabilize a postoperative wound dehiscence and the occurrence of sternum

instability

To improve ventilation mechanisms, to

Breathing exercises prevent complications from the respiratory

system

Preventingthromboembolic complications,

Gradual mobilization and mobilization of the . .
preventing thenegative effects

patient as quickly as possible o o
ofimmobilization. Gaining independence.

Exercises to strengthen individual muscle

Circulatory and respiratory exercises, general

improvement
the negative effects of immobilization.
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groups aimed at returning lost functions. Used

to prevent thromboembolic complications and

Frequency/ Description

2-3 times per day in the ICU, in the general

unit-depending on the degree of patient’s

independence

Start immediately with the implementation of

rehabilitation in the ICU

Patient education in this area began
immediately with the implementation of
rehabilitation in the ICU. Patients were

advised to wear belts after cardiac surgery.

Begin breathing exercises as soon as
rehabilitation is implemented in the ICU
Frequency: 2-3 times a day in the intensive
care unit during therapeutic sessions,
additional breathing exercises were ordered
on their own. Exercises included: breathing
exercises with a bottle, with resistance,
breathing exercises with the Spiro Ball
apparatus, breathing exercises with manual
resistance of a physiotherapist, exercises that

activate the pink airways, activation of the

diaphragm.

Stages: passive sitting, active sitting,
standing upright, marches by the bed. In the
following days, a gradual extension of the
time spent in a sitting position on the edge of
the bed, in a bedside chair. In addition,
learning transfers from the supine position in
bed to sitting on the edge of the bed and
transferring to a bedside chair. If the patient's
condition allowed him to walk outside the
patient's room on the following days. After
the patient was transferred to the general

ward, the walking distance was increased.

Implementation from the first postoperative
day. The type of exercises used, depending on
the general condition of the patient: passive
exercises / supported exercises / active
exercises. In the following days, the exercises
were performed in a sitting position on the
edge of the bed.
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Action

Lower limb resistance exercises on the

bedside rotor

Aim

extremities
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Frequency/ Description

Introduced in the intensive care unit at the

To strengthen the muscle strength of the lower earliest from the third postoperative day if the

patient tolerated the sitting position well on
the edge of the bed or in a bedside chair.

Implemented after the patient is transferred to
the general unit, provided that he or she can
move independently. Initially, bicycle

training was used without load. In the

To improve efficiency, strengthen the muscles absence of contraindications, cycling training

Training on a bicycle ergometer

Stair climbing training

of the lower extremities

was performed daily with an increase in load
according to the patient's tolerance, also
determined by the modified, 10-point Borg
scale. A hold at 60-70 rpm (revolutions per

minute) was ordered.

Implemented after the patient is transferred to

To improve efficiency, strengthen the muscles

the general ward, provided that he or she can

of the lower extremities

move independently.

Figure 5. Components of LVAD system

The mean time to extubation was 22 hours and 28 minutes.

No adverse events were noted during physical exercise, patient
mobilization and other physiotherapeutic activities. The most
common clinical problems causing the slowdown of the rehabili-
tation process were: leakage and infections, presence of circula-
tory decompensation including exacerbation of right ventricular
failure, bleedings and episodes of severe ventricular arrhythmia.
After accomplishment of early rehabilitation stage, 50 patients
were referred to the Cardiac Rehabilitation Department for fur-
ther rehabilitation, 16 patients were discharged home, and 2 pa-
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tients underwent an OHT due to severe right ventricular failure.
The mean, percentage distribution and standard deviation were
calculated from the obtained data. P values of less than 0.05
were considered statistically significant.

Results

The mean duration of patients' intensive care unit stay was
12.1 + 11.7 days whereas the mean total hospitalization time
of the studied group was 34.5 + 19.5 days. Among physiothe-
rapeutic parameters we also examined the time to first upright
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standing, time to obtaining total independence which was de-
fined as ability to perform everyday activities and move aro-
und the room on patient’s own, result obtained in bicycle
training and in 6 minutes walking test (6 MWT). The above-
mentioned data are depicted in Table 4.

The significant statistical correlation between age and the result
obtained in bicycle training was noted (p = 0.0007) as well as for
the relationship between age and gaining independence (p = 0.03),

Table 4. Basic results of the studied population

Mean

ICU stay [days] 12.1

Total hospitalization time [days] 345
Time of first upright standing [days] 3.6
Time to gain total independence [days] 16.2

ICU: intensive care unit

Table 5. 0-10 Borg Scale

0 None
0.5 Very, very light
1 Very light
2 Light
3 Moderate
4 A little intense
5 Intense
6
7 Very intense
8
9 Very, very intense
10 Maximum

6 Minutes Walking Test was performed to evaluate patient’s
capacity before and after CF-LVAD implantation. Before CF-
LVAD implantation it was feasible in 7 (10.3%) patients only,
due to severe clinical state including dependency of other me-
chanical circulatory support devices or cateholamines in the
remaining group of patients. At discharge 46 (67.7%) patients
were able to accomplish 6MWT whereas 23 patients experien-
ced exacerbation of clinical state that made it impossible. Me-
an result of 6MWT was 208 + 58.9 m, range 125 m — 310 m
before CF-LVAD implantation and 248.2 + 96.8 m, range
46 m — 434 m at discharge from hospital after CF-LVAD im-
plantation. Younger patients achieve better results in bicycle
training and MWT (p = 0,0007).

We found statististically significant relationship between result
obtained in 6MWT and age (p = 0.01) as well as BMI (p = 0.01).
Patients with lower BMI achieved better results in 6 MWT.
We also analyzed time of first upright standing and duration
of hospital stay. The earlier patient was mobilized, the shorter
total hospital stay was, which we found statistically signifi-
cant (p=0.001).
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whereas no statistical correlations between age and the first upri-
ght standing (p = 0.22), Body Mass Index (BMI) and the result
obtained in the cycling training (p = 0.64) were found.

Mean maximal effort load during cycling training was 46,8 +
10.2 Watts, range 30-70 Watts. Immediately after the training,
the patient determined the degree of fatigue during exercise lo-
ad according to the 10-point Borg scale (Table 5). The mean
declared fatigue of the test group in the given scale was 5.5.

SD Range
11.7 1-71
19.5 13-124
2.0 2-15
11.8 4-76

There were no adverse events were during physical treatment
during rehabilitation sessions.

Discussion

Significant technological advances in LVAD design have im-
proved the durability and safety of these devices, resulting in
increasing use of LVADs. However, despite these advances,
quality of life and exercise tolerance remain lower than those
reported in heart transplant recipients [10].

The available publications contain a limited amount of scienti-
fic reports on rehabilitation in the early, in-hospital stage after
LVAD implantation, however, the existing data indicate that it
is safe and beneficial for patients with LVAD [11]. The vast
majority of articles describe the elements and results of rehabi-
litation of patients with LVAD from the moment of hospitali-
zation in the rehabilitation department without taking into
account the patient's stay in the intensive care unit. This paper
points to the essence of the physiotherapeutic procedures car-
ried out immediately after disconnecting the patient from me-
chanical ventilation in the intensive care unit.
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The mean stay in the intensive care unit for the study group in our
center was 12 days, which was similar to the results of Marianne
Piffardlet al., where the mean duration of stay was 13 days, despi-
te the fact that the initial LVEF in the studied patients at our center
was 13.9%, which was much lower than in a mentioned study
(22%) [12]. Other studies in much smaller groups of patients sho-
wed longer hospital stay: 59.8 + 34.7 days, range 14-131, [13] as
compared to our study: 34.5 days, range 13—124.

Carrying a bag containing the controller and batteries (2—
2.5 kg) can be difficult, especially for patients with long-term
heart failure and low BMI. Also Yiar Blumberg et al. in their
work draws attention to the essence of that problem. Possible
occurrence of body asymmetry, shifting the center of gravity
of the body, or imbalance may lead to neck and chest pain
and, as a result, prolong the recovery time after surgery. Addi-
tionally, the author indicates that 80% of the 12 subjects were
unable to perform the 6-minute walk test in the early stage (7—
10 days after LVAD implantation) due to the problem of car-
rying the bag [11]. Authors of other study found better 6 MW T
results at mean time after CF-LVAD implantation of 34.7 +
16.5 days in a group of 68 patients, which was better than in
our population: 325.1 + 106.4 m vs. 248.2 + 96.8 m. This dif-
ference could result from more severe clinical state before
CF-LVAD implantation and more severe impairment of LV
systolic function in our patients: LVEF 13.9% vs. 16.3% [14].
Hildebrand et al. found mean 6MWT result in a group of 65
patients with mean LVEF 18.1% at 44 + 38.6 days from CF-
LVAD implantation was 291.7 + 116.7m [15].

In the future studies we would like to enroll more patients and
to expand our observations to longer follow-up periods. Also,
a correlation of initial pump settings and impact of their adju-
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stment during CF-LVAD support on the effects of rehabilita-
tion process would be an interesting issue.

Conclusions

Due to the growing numbers of patients with end-stage heart fa-
ilure undergoing LVAD implantation, it is necessary to further de-
velop protocols and guidelines for rehabilitation in the ecarly
period after LVAD implantation from the first postoperative day.
In this group of patients, starting physiotherapy as soon as possi-
ble is beneficial and facilitates return to normal functioning. Early
cardiac rehabilitation contributes to significant shortening of total
hospital stay after CF-LVAD implantation. Younger patients
achieve better results in results obtained in bicycle training, in
6MWT and gaining independence. Nevertheless, working with
a patient with LVAD requires professional knowledge on the part
of the physiotherapist about the changes taking place in the body
after LVAD implantation, principles of operation and LVAD sys-
tem elements, the possibility of complications related to LVAD
therapy, the importance of pump parameters, interpretation of de-
vice alarms and an adequate response to them. The close coopera-
tion of the physiotherapist with the entire medical team, including
medical and nursing staff, is also crucial. Due to the small number
of scientific reports reporting the results of physiotherapeutic tre-
atment in the early phase after LVAD implantation, further rese-
arch and analysis of the obtained results are necessary.
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