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PREHABILITACE

zvyseni ,chirurgické rezilience pacienta®’

prehabilitace respiracniho systému =/ +
fyzicka rehabilitace ?

multimodalni prehabilitace

jaké operacni vykony?
prehabilitace + ERAS protokol '
EBM?
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Review Article

Surgery & ERAS surgical care

Prehabilitation, enhanced recovery after surgery, or both? Minimise

A narrative review

Chelsia Gillis*, Olle Ljungqvist’ and Francesco Carli’ Physiologic reserve & function — Stress response —» Surgical outcomes

lDel:aar‘cment of Anesthesia, McGill University Health Center, Montreal, QC, Canada and 2Paculty of Medicine and Health,
School of Health and Medical Sciences, Department of Surgery, Orebro University, Orebro, Sweden Enhance

Prehabilitation

Summary

This narrative review presents a biological rationale and evidence to describe how the preoperative condition of the
patient contributes to postoperative morbidity. Any preoperative condition that prevents a patient from tolerating the
physiological stress of surgery (e.g. poor cardiopulmonary reserve, sarcopaenia), impairs the stress response (e.g.
malnutrition, frailty), and/or augments the catabolic response to stress (e.g. insulin resistance) is a risk factor for poor
surgical outcomes. Prehabilitation interventions that include exercise, nutrition, and psychosocial components can be
applied before surgery to strengthen physiological reserve and enhance functional capacity, which, in turn, supports
recovery through attaining surgical resilience. Prehabilitation complements Enhanced Recovery After Surgery (ERAS)
care to achieve optimal patient outcomes because recovery is not a passive process and it begins preoperatively.




DECHOVA
PREHABILITACE

respiracni systém je zasadni soucasti
kardiopulmonalni rezervy, ktera ovlivhuje
schopnost pacienta zvladnout chirurgicky
stres

dechovy trénink pred operaci u pacientu

s nizkou dechovou kapacitou
(starsi osoby, kuraci, asthma, CHOPN)

 zlepSeni oxygenace tkani
* snizeni rizika pooperacni pneumonie
« zkraceni doby hospitalizace’
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DECHOVA PREHABILITACE

ZANECHANI KOURENI

TRENINK RESPIRACNICH SVALU

» trénink inspiraCnich svalu (IMT) provadeny po dobu 2-6 tydnu, zejména pred torakalni
nebo horni abdominalni operaci

 pfi Casove tisni (1-2 tydny) je u€inny i vysoce intenzivni intervalovy trénink (HIIT)

TECHNIKY ROZSIROVANI HRUDNIKU, PRACE BRANICE
» predoperacCni edukace v hlubokém dychani a pouzivani incentivniho spirometru je

doporucCena zejména u pacientu s vysokym rizikem plicnich komplikaci
* tyto prehabilitacni intervence snizuiji riziko pooperacnich komplikaci az o polovinu
PREDOPERACNI POHYBOVE PROGRAMY

OPTIMALIZACE KOMORBIDIT

MULTIMODALNI PREHABILITACE



Review > Anaesthesia. 2019 Jan:74 Suppl 1:43-48.
doi: 10.1111/anae.14508.
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Pl‘.'E‘OpEIElthE respiratory optimisation: an expert
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PMID: 30604419 DOI: 10.1111/anae.14508

American College of Cardiology doporuéuje étyitydenni rreeare
abstinenci pred operaci, ktera vyrazne snizuje riziko Review > Respir Care. 2021 Jul;66(7):1150-1166.
zavaznych plicnich a rannych komplikaci doi: 10.4187jrespcare.09154.

Preoperative Pulmonary Risk Assessment
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preferovany jsou intenzivni intervencni odvykaci programy

Review > Curr Opin Anaesthesiol. 2023 Feb 1:36(1):96-102.
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pooperacnich plicnich komplikaci, nicméne i kratkodoba

: g o el I G : Pulmonary prehabilitation and smoking cessation
abstinence (2 tydny) prokazatelné prinasi klinicky benefit

Stephanie Opusunju Ibekwe 1 , Samhati Mondal 2 , Abimbola O Faloye 3
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trénink inspiracnich svalu (IMT)

METODY
PREHABILITACE iIncentivni spirometrie

PEP trénink



TRENINK INSPIRACNICH SVALU

Threshold IMT i\\

nastavitelny odpor pro nadech

POWERbreathe

elektronicky trenazér s biofeedbackem

Respiron, Voldyne (incentivni spirometry): =
jednoduché spirometry pro vizualni kontrolu nadechu %@



TRENINK
INSPIRACNICH
SVALU: POSTUP

Vychozi poloha: sed nebo leh s rovhymi zady

Nadech pres pomucku: pomaly, hluboky nadech proti
odporu

Vydech: volny vydech mimo pomucku

Opakovani: 2x denné, 15-30 nadechu, postupné
zvysSovani odporu

Délka programu: idealné 2—6 tydnd pred operaci 10




INCENTIVNI SPIROMETRIE

trénink hlubokého nadechu pomoci pfistroje

Medical PP mouthpiece
Comfortable and hygienic

plastové zarizeni s naustkem a méricimi
komorami (Casto s kuliCkami nebo pistem)

pacient se hluboce nadechne pres naustek &
— tim se aktivuji merici prvky, které ukazuiji

silu a objem nadechu /-\

cilem je trénovat hluboké nadechy, které
rozsiruji alveoly a zlepsuji ventilaci

Soft sanitary blowpipe

Easy to clean



INCENTIVNI SPIROMETRIE - PROTOKOL

Parametr Doporuceni
10 hlubokych nadechu kazdou hodinu
Frekvence .
beéhem dne
Technika Pomalu se nadechnout pres naustek,
udrzet nadech 3-5 sekund
Série 5—10 sérii denné
Monitoring Zaznamenavat vySku pistu/kuliCky pro

sledovani pokroku




PEP TRENINK

pomiuicky jako Threshold PEP vytvareji odpor pfi vydechu
— posiluji vydechové svaly

pomahaiji:

zlepsit ventilaci plic - otevieni alveolul, snizeni zkratu
zlepsit mukociliarni clearance, uvolnuji hleny

zvysit kapacitu plic

snizit riziko pooperacénich komplikaci (napf. pneumonie)
vyuziti u CHOPN, asthma, pred planovanymi
operacemi, po COVIDu 3




PEP TRENINK: PROTOKOL

Parametr Doporuceni
Pomucka PEP zarizeni s nastavitelnym odporem
Frekvence 2—-3x denné&, 10—15 vydechu v sérii

Hluboky nadech nosem — vydech pres

Technika naustek proti odporu (3—4 s)

Kaslaci techniky po kazde serii pro

Doplnky uvolnéni hlenu




DECHOVA
PREHABILITACE
BEZ POMUCEK

brani¢ni dychani (diafragmatické): pomaly nadech
nosem do bricha, vydech usty, aktivuje hlavni
nadechovy sval — branici

vydech proti odporu: vydech pres pooteviena usta
s vyslovovanim ,SSSs", Cimz se prodluzuje vydech a
zvySuje efektivita ventilace 13.14.15.16

korigované dychani: nadech nosem, vydech usty s
pauzou mezi fazemi, vydech delsi nez nadech

kaslaci techniky po sérii vydechu



DECHOVA
PREHABILITACE
BEZ POMUCEK

rozdychani spodnich zeber: ruce na
spodni casti hrudniku, nadech pod ruce,
vydech usty (mobilizace hrudniku)

poloha vsedé nebo vileze: spravné
nastaveni téla (napfimeni hlavy, uvolnéna
ramena) ovliviiuje kvalitu dychani 1314

joga, tchaj-t'i Echuan



SYNERGIE MEZI
FYZICKOU A DECHOVOU
PREHABILITACI

funkéné se doplnuji 1718

zvyseni celkové kondice = zlepseni funkce
dychacich svalu, branice 1920

posileni dychacich svalu nepfimo -
aktivace koncetinovych a pomocnych
dychacich svalu

fyzicka aktivita snizuje subjektivni pocit
dusnosti




SYN ERG'E MEZ' optimalizace psychického stavu - snizeni stresu, uzkosti,
zlepseni spanku ovlivahuje dechovy rytmus, hloubku
FYZICKOU A nadechu i schopnost relaxace 20. 21, 22
DECHOVOU

1 zlepseni compliance pacienta - pravidelny rezim zvySuje
PREHABILITACI adherenci k prehabilitanimu programu 27-22
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Review Article

Prehabilitation, enhanced recovery after surgery, or both?
A narrative review
Chelsia Gillis™*, Olle Ljungqvist” and Francesco Carli*

1Department of Anesthesia, McGill University Health Center, Montreal, QC, Canada and 2Facu1t3r of Medicine and Health,
School of Health and Medical Sciences, Department of Surgery, Orebro University, Orebro, Sweden

trénink inspira¢nich svalu (IMT) a incentivni spirometrie mohou zlepSit
» funkéni kapacitu plic
» toleranci fyzické zatéze
» vysledky po operaci

dechova slozka je doporuCovana zejména:
* U pacientd s chronickym plicnim onemocnénim (napf. CHOPN, asthma, kufaci)
« pred kardiochirurgickymi, hrudnimi a brisSnimi operacemi
» jako prevence pooperacnich plicnich komplikaci (PPCs)



STUDIE

Research Openaccess Published: 24 January 2025
The effect of preoperative deep breathing exercise

with incentive spirometer initiated in the preoperative
period on respiratory parameters and complications in
patients underwent open heart surgery: a randomized
controlled trial

Hatice Oner Cengiz &, Zeynep Ulusan Ozkan & Eylem Gani

BMC Anesthesiology 25, Article number: 36 (2025) | Cite this article

3727 Accesses | 1 Citations | Metrics

vliv dechové gymnastiky a hlubokého dychani u
pacientu pred kardiochirurgickym vykonem

primarnim sledovanym parametrem byl vyskyt
pooperacnich plicnich komplikaci (PPCs)

mezi sekundarni sledovane parametry patrily
spirometrické hodnoty (FEV1, FVC), saturace
kyslikem, doba UPV, délka pobytu na jednotce
intenzivni pécCe a celkova délka hospitalizace

studie potvrzuje pozitivni vliv dechové pripravy
na plicni funkce, snizeni vyskytu PPCs a potreby
oxygenoterapie



STUDIE

Evaluating the Impact of Preoperative Respiratory Exercises on Post-Surgical Pulmonary
Outcomes [Internet]. United States: ClinicalTrials.gov; 2025 [cited 2025 Aug 28]. Available
from: https://clinicaltrials.gov/ct2/show/NCT04708678

USA

studie zkouma, zda incentivni spirometrie, hluboka dechova cviceni
a hrudni fyzioterapie provadéné den pred operaci mohou snizit vyskyt
pooperacnich plicnich komplikaci u pacienttl podstupujicich TEP, TKA

iIntervencni a kontrolni skupina

vystupy sledované ve studii: vyskyt pooperacnich komplikaci (napf.
pneumonie, atelektaza), délka hospitalizace, rychlost zotaveni



STUDIE

Valkenet K, Trappenburg JCA, Gosselink R, Sosef MN, Willms J, Rosman C, et al. Preoperative
inspiratory muscle training to prevent postoperative pulmonary complications in patients
undergoing esophageal resection (PREPARE study): study protocol for a randomized controlled
trial. Trials. 2014;15:144.

Nizozemsko

studie hodnoti efekt tréninku inspiraénich svalu (IMT) pomoci pristroje Threshold IMT
u pacientu pred resekci jicnu

studie porovnava béznou péci s péci doplnénou o trénink inspiracnich svalii pomoci
pristroje s odporovym zatizenim, trénink probiha 2 tydny, 2x denné

vystupy sledované ve studii:
+ vyskyt pooperacni pneumonie jako hlavni sledovany parametr

« sekundarni vystupy - spirometrické hodnoty jako FEV1 a FVC, saturace kyslikem,
délka hospitalizace a readmise pacienta na JIP kvuli respiraénim komplikacim



ZAHRANICNI EDUKACNI MATERIALY

1. Johns Hopkins Medicine — Preoperative Pulmonary Rehabilitation

Obsah: Edukacni broZzura pro pacienty pfed operaci srdce nebo plic.

Cvi€eni: Branicni dychani, pouziti incentive spirometru, techniky kaslani.

Cil: ZlepSeni ventilace, prevence atelektazy, snizeni rizika pneumonie.

2. American College of Surgeons — Strong for Surgery Program, sekce "Pulmonary Optimization"

Materialy: Letaky a videa pro pacienty s durazem na dychaci cvi¢eni, odvykani koufreni a fyzickou pfipravu.

Doporucéeni: Zacit dechovy trénink alespon 2 tydny pfed operaci.

3. NHS (UK) - Prehabilitation Guide

Zaméreni: Multimodalni prehabilitace v€etné dychani do bficha, vydech proti odporu, nacvik efektivnhiho kaslani.

Dostupnost: Ve formé PDF broZur i online videi pro pacienty.



ZAHRANICNI EDUKACNI MATERIALY

3 0TS HOPKINS - Bty The pulmonary rehabilitation team

Pulmonary rehab programs may be held at hospitals or other facilities. They may
be used as part of a stay in a hospital or rehab facility (inpatient). Or you may
come for rehab sessions and go home afterward (outpatient). The pulmonary

—_— I I ealth rehab team may include these skilled healthcare professionals:
E—

® Pulmonologist, a lung disease doctor
iome > Health > Treatments, Tests and Therapies ® Thoracic surgeon, a doctor specializing in chest surgeries
® Physiatrist, a rehabilitation specialist
® Internists and family doctors
) ° °
Pulmonary Rehabilitation i
® Respiratory therapists
@ Dietitians or nutritionists

What is pulmonary rehabilitation? .

® Occupational therapists

Pulmonary rehabilitation is a medically supervised program for people with long-term

(chronic) lung diseases. It may also be used before or after lung surgery. It may also b et

help improve lung function in people with scoliosis. e Other therapists and counselors



ZAHRANICNI EDUKACNI MATERIALY

C AMERICAN COLLEGE
AMERICAN COLLEGE zl& OF SURGEONS
OF SURGEONS

¢ ForPatients < Preparing for Surgery { For Patients < Preparing for Surgery < Strong For Sur

Information for Patients Preparing for Surgery The Day of Your Surgery Blood Sugar Delirium Eat Well Medicines

FOR PATIENTS FOR PATIENTS
Strong for Surgery Prehabilitation

Strong for Surgery has developed tools and resources for
6 E= a Prehabilitation is defined as a process of

patients facing surgery that are available here on the website.
improving the functional capability of a

patient prior to a surgical procedure.



respiracni prehabilitace vyznamné zvysuje
chirurgickou odolnost pacienta

cileny dechovy trenink (IMT, incentivni spirometrie,
PEP) snizuje riziko pooperacnich komplikaci
minimalne 2 tydny

kombinace dechove a fyzickeé prehabilitace prinasi
synergicky efekt na funkCni kapacitu a psychickou
pohodu

edukace a motivace pacienta - prehabilitace je
prilezitost, jak aktivneé ovlivnit vysledek léCby




Déekuji za pozornost

tomas.gabrhelik@bnzlin.cz
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Al disclosure

Pri priprave této prezentace byl vyuzit nastroj umele inteligence
(Microsoft Copilot) pro podporu navrhu struktury a jazykovou revizi.

VSechny generované podklady byly nasledné posouzeny a upraveny
autorkou s cilem zajistit obsahovou i odbornou integritu.



